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ABSTRACT 
 
EMPIRICAL ANALYSIS OF CHINA‘S EXCHANGE RATE  
AND MACROECONOMIC POLICY 
by 
JIA JI 
 
Advisor: Merih Uctum 
 
This dissertation examines the effects of exchange rate and macroeconomic policy in China. It 
consists of three chapters. Chapter 1 explores the dynamics of monetary transmission 
mechanism. As China‘s domestic financial markets deepen and develop further toward a 
market-based system, the country‘s monetary policy transmission should continue to improve in 
the sense that the policy instrument‘s influence on economic conditions increases in magnitude 
and stabilized across time. Using a short-term key interest rate as a standard monetary policy 
tool and time-varying parameter techniques, this study empirically demonstrates that China‘s 
monetary policy framework is in the midst of transitioning to a market-based approach, and the 
analysis more closely examines the emerging monetary transmission mechanism in the modern 
era. 
Chapter 2 investigates the exchange rate pass-through to domestic inflation along various 
distribution stages in China. Exchange rate movement is correlated with consumer prices both 
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via their direct pass-through effect, and indirectly through its impacts on input and producer 
prices, which, in turn, affect final consumer prices. The baseline results are compared between 
the recursive vector autoregressive and vector error correction models. An appreciation of the 
yuan is estimated to suppress inflationary pressure at various stages along the distribution chain 
in the domestic market. By incorporating the long-run information, compared to the recursive 
case, the error correction estimation reveals stronger pass-through effect to consumer price. 
Various modifications and cointegration restrictions are examined for robustness. 
Chapter 3 examines the effects of fiscal policy, as a change in government spending or 
taxes on macroeconomic variables comprising inflation, output and interest rates. The two 
central issues concerning fiscal policy makers are macroeconomic stability and growth 
stimulation. Built on the Blanchard-Perotti identification approach, this paper empirically 
analyzed the influence of fiscal policy to aggregate economic activity, and the effectiveness of 
fiscal policy instruments when compared to advanced economies. The findings suggest that, 
inflation positively responds to fiscal shocks, and output is positively correlated with tax 
revenue; however, a government spending shock tends to be neutral.  
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1 Analysis of Monetary Policy Transmission in China 
This chapter is derived in part from an article published in Applied Economics Letters,  
available online: doi.org/10.1080/13504851.2018.1558344 
 
 
1.1 Introduction 
The growing presence of China in the world economy means that its macroeconomic policy 
concerns not only its domestic market, but also regional and international markets. The 
International Monetary Fund (IMF) estimated that over one-third of the global growth was 
attributed to China in 2017 (IMF, 2018). Moreover, the nation surpassed the U.S. to become the 
world‘s largest oil importer in that year. Decisions taken by the People‘s Bank of China (PBC) 
are becoming increasingly crucial and relevant to market participants.  
This paper first uses a time-varying parameters vector autoregressive model (TVPVAR) to 
capture gradual changes in the effect of monetary policy on the economy over the course of the 
financial sector reforms. The model is specifically applied to investigate the improvement of 
interest rate transmission as an emerging policy instrument for the PBC. In this paper, an 
improvement in the effectiveness of the emerging policy instrument is conceptually defined as 
changes in two conditions: first, the effects of the instrument become stable as the impulse 
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response functions vary to a lesser degree across sample periods, and second, the impact of the 
instrument shocks increases in magnitude. 
Specifically, this study demonstrates that the short-term interbank repurchase agreement 
(repo) rate, which is controlled by PBC‘s open market operations (IMF, 2016), has been gaining 
effectiveness, with its consistently growing influence in controlling the economic condition. 
Focusing on the more recent sample periods and using an expanded set of macroeconomic 
variables, a structural vector autoregressive model (SVAR) designed for the standard policy 
transmission is used to provide more comprehensive evidence on the impact of the short term 
interest rate as the standard policy instrument. A more comprehensive understanding of the 
transmission channels is essential for the design, management, and implementation of monetary 
policy.  
The results based on time-varying parameter model in this paper demonstrates the gradual 
improvement in the interest rate channel as a standard market-based monetary policy 
transmission mechanism, along with the progression of financial market reform from 2000. The 
estimation of the structural model generates some effects of monetary shocks that are comparable 
to the empirical evidence from advanced countries. The estimated positive relationship in the 
short run between the nominal interest rate and inflation provides empirical evidence pointing 
toward the Neo-Fisher effect which argues that solution to low inflation environment is to 
increase nominal interest rates targets. A positive interest rate shock is found to induce a 
non-transitory fall in the economic activity based on the impulse response in accordance with the 
Keynesian theory. Owing to capital controls, the interest rate has an insignificant influence on the 
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nominal exchange rate, although the impact from a rate hike is positive. 
 
1.2 Literature Review 
Some well-known studies identifying the monetary policy transmission mechanism in advanced 
economies include Christiano, Eichenbaum, and Evans (2000), Kim and Roubini (2000) for 
industrial economies. The results from Coibion (2012) suggested that a 100 basis points rise in 
the federal funds rate can lead to an approximately negative 2% reduction in the industrial 
production after roughly one and a half years. A similar conclusion can be drawn from Gertler 
and Karadi (2015) based on high frequency observations of federal funds futures and proxy 
SVAR methods.  
Ramey (2016) provided a comprehensive review of the empirical literature of monetary policy 
in established markets. Generally, the output falls following an interest rate hike. While most 
identification methods present essentially no effect on inflation in the short-term, some studies 
indicate a strong and reliable positive effect. 
Research on industrial countries generally found that monetary policy has significant real 
effects in the short-term, although results often vary depending on the underlying identification 
scheme. Empirical studies conducted on monetary policy transmission in the context of 
emerging economies widely adopt vector autoregressive analysis, wherein structural changes 
and shortage in data series often complicate the setup of structural models.  
Some authors show that monetary policy has relatively low effectiveness or impact in 
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developing countries, which generally have weak financial markets, institutions and economic 
openness. Mohanty and Turner (2008) indicated that the lack of well-developed money and 
bond markets in emerging countries creates impediments for the standard transmission 
mechanisms of monetary policy which have been working in industrial countries. Mishra and 
Montiel (2013) have shown that the transmission of monetary policy shocks to bank lending 
rates is weaker in emerging countries than that in advanced countries. 
 
1.3 Recent Research on China 
In recent years, the PBC‘s conduct of monetary policy is becoming more market-based, as 
indicated by the interest rate liberalization and the general reorientation of monetary policy. The 
financial sector‘s development has been manifested through the transformation from a single 
bank dominated market, in which the PBC acted as both the central bank and the commercial 
bank, to the one characterized by thousands of publicly traded companies driven by market 
fundamentals beyond the banking sector. Furthermore, the PBC has been attempting to develop 
an effective communication strategy to convey its policy intention to the market. In this regard, 
the central bank explicitly stated its plan to release timely policy signals through improved 
liquidity management strategies to guide market expectations and achieve its monetary policy 
objectives (PBC, 2016). This is along the lines of forward guidance adopted by most central 
banks in developed economies. 
Market-oriented channels play more important roles in monetary policy transmission in 
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countries with developed financial markets. Significant structural and institutional changes in 
recent decades have occurred in China‘s economy, and such changes may affect the 
transmission mechanism of the countercyclical monetary policy on economic activity and 
inflation. The specific details of the reforms are further discussed in the following section on 
the institutional background.  
Pioneering research predicts that the interest rate liberalization in China will improve the 
effect of the standard monetary policy transmission. Chen et al. (2011) argued that as the 
financial market continues to develop, the influence of non-standard forms of monetary policy, 
such as window guidance for commercial bank lending activities, are likely to decrease. 
Window guidance is the industry term for the bank‘s informal instruction directed toward the 
largest state-owned banks via dialogue. The central bank practices window guidance when it 
orders commercial banks and other financial institutions to follow official guidelines. Similarly, 
Fukumoto et al. (2010) argued that although non-standard policy instruments have been 
effective in the past, their role will start to diminish, and the impact of standard instruments, 
particularly, the policy interest rates, will gradually increase.  
 The banking system has been gradually improving as a consequence to financial market 
reforms in several ways. Institutional flexibility has been increasing, as evidenced by the 
emergence of the liquid bank reserves market, competitively determined interbank interest rates 
with a corresponding market-responsive deposit and lending rates. Most segments of the money 
and bond markets in China continue to be liberalized over the past two decades (Porter and Xu, 
2009; Porter and Cassola, 2011; Si, 2015). The recent full deregulation of bank lending and 
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deposit rates is expected to enhance the effectiveness of the monetary policy transmission 
mechanism, and facilitates relevant empirical studies.  
 In recent years, empirical research shown that monetary policy transmission in China has 
evolved similar to that of industrial economies (He and Wang 2013; Fernald et al. 2014; Chen et 
al. 2017). The general reorientation from aggregate money supply targets to one key short-term 
interest rate managed by the PBC should lead to a trend of convergence, to a certain extent 
between the emerging country and developed economies regarding the conduct and tools of 
monetary policy.  
 
1.4 Background and Stylized Facts 
A key part of China‘s plan for economic reform is through financial market restructuring, with 
an aim to shift from a government-controlled economic system to a market-based economy. 
Historically, the PBC dominated the banking and financial sectors; nevertheless, the 
liberalization process has gradually enabled commercial banks to establish independent 
operations, bond markets to gain depth, and money markets to set the price of liquidity.  
 The central elements of the financial market restructuring include the introduction of 
competitive deposit rates and the creation of a legal framework by the government to remove 
the implicit guarantee that prevents insolvent banks to default. Particularly, the market-driven 
interest rates, as a major step of the financial reform, are generating not only a broader range of 
financial products and a higher level of competition, but also greater uncertainty. A rigorous 
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analysis on the impact of monetary policy under the interest rate liberalization process is critical 
for market participants to prevent systemic risk and operate confidently. 
The market for the repurchase agreements (repo) in China has become a crucial source of 
short-term funding for financial institutions operating in the domestic economy. A repo can be 
defined as a contract under which the cash borrower sells or pledges an asset to the cash lender, 
with a commitment by the borrower to purchase the same security back at a specified price on a 
designated later date. The repo collateral for the key rate comprises government bonds. 
Essentially, repo is a form of short-term secured loan, in which a party borrows money and 
provides collateral for the loan and the second party lends money and accepts the underlying 
asset as the collateral. 
 In the domestic market, a repo transaction is conducted via the Shanghai and Shenzhen 
stock exchanges by individual and institutional traders, or through over-the-counter trades in the 
interbank market. Although the exchange-traded repo market has expanded rapidly in recent 
years, the interbank pledged market remains relatively large in terms of turnover and 
outstanding lending balances.  
 The major participants in the interbank market are commercial banks with short-term 
liquidity needs. The central bank conducts repo operations in the interbank market to inject or 
withdraw liquidity through repo or reverse repo based on the demand condition from 
commercial banks. The repo yields are affected by both open market operations and general 
market dynamics. As the repo yields in the interbank market are controlled by the central bank 
(IMF 2016), they provide market participants valuable signals regarding the monetary 
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authority‘s policy intention. Interbank repo rates are usually more stable than the stock 
exchange repo rates due to the PBC‘s intervention. 
 The interbank repo market is expected to be an emerging channel for the transmission of 
monetary policy, since it has high systemic importance as a major source of short-term 
financing, and plays a significant role in the liquidity management of the central bank. As a 
wholesale funding market, all participants in the interbank market are institutional investors, 
such as commercial banks, brokerage firms, and mutual funds. Transactions are performed on a 
one-to one, over-the-counter platform developed and managed by the China Foreign Exchange 
Trade System (CFETS). 
In a PBC research paper, Ma et al (2016) suggested improving the transmission from 
short-term rates, especially the 7-day repo yield, to rates of longer tenor in the economy by 
setting the repo rate as a reference for short liquidity, and increasing its role as a policy indicator. 
The paper also emphasized the importance of shifting the policy focus from a traditional 
approach, such as quantitative lending targets, required reserved ratios, and benchmark lending 
and deposit rates, to an approach wherein the bank manages key short-term interest rates.  
A recent report by the International Monetary Fund (IMF, 2016) indicated that, the PBC has 
evidently de-emphasized the importance of historically employed quantity-based policy tools 
and increase dependence on a standard interest-based policy system. Moreover, the report states 
that monetary policy stance is increasingly being conveyed through short-term market interest 
rates, and the 7-day interbank repo rate appears as the targeted short-term rate. The research 
report further encourages the PBC to explicitly declare the 7-day repo rate as its policy target 
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for monetary policy purposes. In February 2017, Xiaohui Zhang, the assistant Governor of PBC, 
stated that the transmission from 7-day repo rate to bond rates and bank loan rates has improved, 
and the PBC will continue to improve the control and policy signal of the 7-day repo rate 
(Zhang, 2017). 
 As interest rate liberalization continues to progress, the importance of the repo rate as a 
policy instrument will likely increase, providing a valuable indicator of the true cost of liquidity. 
The repo market‘s rapid development further supports PBC‘s progression toward a monetary 
policy framework based on targeting a short-term interest rate. Since there is emerging market 
consensus that 7-day repo operations can effectively steer the money market term structure, the 
yield has the potential to function as PBC‘s policy rate. In this study, the 7-day repo rate in the 
interbank market is empirically examined as an emerging channel for the transmission of 
monetary policy.  
 
1.5 Model and Methodology 
To capture empirically the general dynamics of effectiveness of the interest rate transmission 
during China‘s financial sector reform, this paper first presents a multivariate time series model 
with stochastic time varying coefficient. Following Primiceri (2005), a time-varying parameter 
vector autoregression (TVPVAR) model with stochastic volatility is used by this study to 
measure policy propagation mechanism changes and the implied shifts in the private sector 
behavior over time.  
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The model in basic structural form is presented as the following: 
A𝑡y𝑡 = D𝑡 + ∑ C𝑖,𝑡y𝑡−𝑖
𝑘
𝑖=1 + u𝑡  , 𝑡 = k + 1,… , n     (1.1) 
where y𝑡 is an m by 1 vector consist of observed variables; D𝑡 is an m by 1 vector of time 
varying coefficients that multiply constant term; and A𝑡, C𝑖,𝑡, i=1,…k, are m by m matrices of 
time varying coefficients. u𝑡~𝑁(0,𝑡) represents a m by 1 structural innovations, and the 
triangular reduction of 𝑡 is defined without of loss of generality as 
𝑡 = 𝐴𝑡
−1∅𝑡∅𝑡
′𝐴𝑡
−1′        (1.2) 
 
where ∅𝑡 is the diagonal matrix  
∅𝑡 = (
𝜎1,𝑡 ⋯ 0
⋮ ⋱ ⋮
0 ⋯ 𝜎𝑚,𝑡
)         (1.3) 
 
Simultaneous relations of the structural shock are identified by a recursive scheme, assuming 
that A𝑡 is a the triangular matrix 
𝐴𝑡 = (
1 ⋯ 0
⋮ ⋱ ⋮
𝛼𝑚1,𝑡 ⋯ 1
)         (1.4) 
 
Equation (1.1) can be rewritten in reduced form as follows: 
y𝑡 = d𝑡 + ∑ B𝑖,𝑡y𝑡−𝑖
𝑘
𝑖=1 + 𝐴𝑡
−1∅𝑡 𝑡         (1.5) 
 
where 𝑡~𝑁(0, 𝐼𝑚), d𝑡 = 𝐴𝑡
−1D𝑡, and B𝑖,𝑡=𝐴𝑡
−1C𝑖,𝑡. Stacking the elements in the rows of d𝑡 
and B𝑖,𝑡 ∀ i to form a m
2𝑘*1 vector β𝑡, and defining X𝑡 = 𝐼𝑚 (1, 𝑦𝑡−1
′ , … , 𝑦𝑡−𝑘
′ ), where the 
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operator symbol  denotes the Kronecker product, the model can be written as  
y𝑡 = X𝑡β𝑡 + 𝐴𝑡
−1∅𝑡 𝑡           (1.6) 
 
Let 𝛼𝑡 = (𝛼21,𝑡, 𝛼31,𝑡, 𝛼32,𝑡, … , 𝛼𝑚𝑚−1,𝑡)′ be a stacked vector of the lower-triangular elements 
in 𝐴𝑡 , and 𝛾𝑡 = (𝛾1,𝑡, … , 𝛾𝑚,𝑡)′ with 𝛾𝑗,𝑡 = ln(𝜎𝑗,𝑡) for j=1,…,m. All of the time varying 
parameters of the model are summarized by the vectors 𝛼𝑡, β𝑡, and 𝜎𝑡. The modeling strategy 
is to model the coefficients in equation (1.6) as random walk processes: 
𝛼𝑡+1 = 𝛼𝑡 + u𝛼𝑡         (1.7) 
β𝑡+1 = β𝑡 + uβ𝑡         (1.8) 
𝛾𝑡+1 = 𝛾𝑡 + uγ𝑡         (1.9) 
 
The innovations 𝑡, u𝛼𝑡, uβ𝑡, and uγ𝑡 are mutually uncorrelated Gaussian white noises with 
mean equals zero and variance defined by the identity matrix 𝐼𝑚 and the hyperparameters ∅𝛼, 
∅𝛽, and ∅𝛾, as summarized in the variance covariance matrix V: 
𝑉 = 𝑉𝐴𝑅 ([
𝑡
uβ𝑡
u𝛼𝑡
uγ𝑡
]) =
[
 
 
 
𝐼𝑚 0 0 0
0 ∅𝛽 0 0
0 0 ∅𝛼 0
0 0 0 ∅𝛾]
 
 
 
      (1.10) 
 
A particular variant of Markov chain Monte Carlo (MCMC) method, Gibbs sampling is 
used to conduct Bayesian inference to evaluate the posterior distributions of the underlying 
parameters. The general idea in Gibbs sampling is to create posterior samples by move through 
each endogenous variable in turn to sample from its conditional distribution while retaining the 
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rest of the variables in their current values. MCMC is a smoothing method which makes 
estimations based on the available information in the entire set of data. The smoothed estimates 
are more efficient for this analysis, since the objective is to investigate the evolution of the 
unobservable states over time. 
The model allows both the coefficients and the entire variance covariance matrix of the 
shocks to vary over time, but this flexibility comes with the cost of rapidly increasing 
computational burden, with respect to the number of endogenous variables and the set of 
identifying restrictions. To be explicit, the number of endogenous variables m and the lag length 
k are both equal to three. The lag length is selected to reflect naturally the time length of a 
quarter. The time subscript t is ranged from 4 to 219, corresponding to the months over the 
sample period from the January 2000 to December 2017. By the model‘s time varying 
specification, there exist three coefficient matrices to be estimated for each t.  
The amount of data for the underlying economy in the periods relevant to financial sector 
reform is limited, thus the TVPVAR is applied for the estimation of a small monthly model to 
limit the amount of free parameters. Non-policy block variables are the inflation rate (cpi) and 
industrial production (ip), and the 7-day repo rate is used as the short-term nominal interest rate 
(i), representing the policy block. The underlying assumption for identifying monetary policy 
shock is that inflation and production activity respond to policy action with at least one period 
of lag, so the interest rate is ordered last. The inflation rate is arbitrarily modeled before output 
to complete lower triangular form. Alternative ordering of the non-policy block has been 
examined, and the arbitrary normalization does not have significant impact on our conclusions. 
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The TVPVAR model is estimated in levels as it is based on Bayesian inference. 
After investigating the time variation in the effects of monetary policy, this paper further 
focuses on a closer examination of the effectiveness of standard monetary policy instruments in 
more recent periods using a more comprehensive model with a larger set of variables. A 
structural VAR identification framework, which follows Kim and Roubini (2000), is applied to 
compare the effect of monetary policy in standard transmission between China and 
industrialized countries.  
Assume the economy can be described by the following structural form equation:  
𝐺(𝐿)𝑋𝑡 = e𝑡         (1.11) 
 
where 𝐺(𝐿) is an n*n matrix polynomials in the lag operator L, 𝑋𝑡 is an n*1 vector of 
endogenous variables, and e𝑡 is an n*1 serially uncorrelated structural disturbances vector 
with variance E(e𝑡e𝑡′) = . Assuming that structural disturbances are mutually uncorrelated, 
and  is a diagonal matrix where the diagonal elements are the variances of structural 
disturbances.   
 A reduced form equation can be presented as: 
𝑋𝑡 = 𝐻(𝐿)𝑋𝑡 + w𝑡         (1.12) 
where 𝐻(𝐿) is a matrix polynomial and w𝑡 is a vector of reduced form disturbances with 
variance E(w𝑡w𝑡′) = . 
 Define 𝐺0 the contemporaneous coefficient matrix in the structural form, and let 𝐺1(𝐿) 
be the coefficient matrix in 𝐺(𝐿) without contemporaneous coefficient so that 
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  𝐺(𝐿) = 𝐺0 + 𝐺1(𝐿)           (1.13) 
Then the following equation relates the parameters in equation (1.11) and (1.12) 
𝐻(𝐿) = −𝐺0
−1𝐺1(𝐿)        (1.14) 
Furthermore, the error terms are related by w𝑡 = 𝐺0
−1e𝑡 , or equivalently 
e𝑡 = 𝐺0w𝑡              (1.15) 
which implies that  
 = −𝐺0
−1𝐺0
−1         (1.16) 
 
 Sample estimates of  can provide maximum likelihood estimates of  and 𝐺0. There 
exist n*(n+1) free parameters to be estimated. At least n*(n+1)/2 restrictions need to be 
imposed, since   contains n*(n+1)/2 restrictions. The diagonal elements of 𝐺0  are 
normalized to 1, leaving only n*(n-1)/2 restrictions to achieve identification. In a structural 
VAR approach 𝐺0 is not limited by any particular structure to provide enough retractions. 
 The endogenous variables in our structural model include 7-day repo rate (i) as short-term 
policy interest rate, M2 (m) as a measure monetary aggregate, consumer price index (cpi) to 
control for inflation, industrial production (y) as a proxy for aggregate output, oil price (op) and 
federal funds rate (ffr) to capture foreign economic activity, and nominal effective exchange 
rate (ex) expressed as units of foreign currency for one unit of Yuan to consider the effects of 
identified monetary shocks on the value of the domestic currency. The vector of endogenous 
variables 𝑋𝑡 can be presented as 
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𝑋𝑡 =
[
 
 
 
 
 
 
𝑖𝑡
𝑚𝑡
𝑐𝑝𝑖𝑡
𝑦𝑡
𝑜𝑝𝑡
𝑓𝑓𝑟𝑡
𝑒𝑥𝑡 ]
 
 
 
 
 
 
 
 
 The following equations summarize the identification scheme based on Kim and Roubini 
[
 
 
 
 
 
 
 
 
𝑒𝑡
𝑖
𝑒𝑡
𝑚
𝑒𝑡
𝑐𝑝𝑖
𝑒𝑡
𝑦
𝑒𝑡
𝑜𝑝
𝑒𝑡
𝑓𝑓𝑟
𝑒𝑡
𝑒𝑥 ]
 
 
 
 
 
 
 
 
=
[
 
 
 
 
 
 
1 𝑔12 0 0 𝑔15 0 𝑔71
𝑔21 1 𝑔23 𝑔24 0 0 0
0 0 1 𝑔34 𝑔35 0 0
0 0 0 1 𝑔45 0 0
0 0 0 0 1 0 0
0 0 0 0  𝑔65 1 0
𝑔71 𝑔72 𝑔73 𝑔74  𝑔75 𝑔76 1 ]
 
 
 
 
 
 
[
 
 
 
 
 
 
 
 
𝑤𝑡
𝑖
𝑤𝑡
𝑚
𝑤𝑡
𝑐𝑝𝑖
𝑤𝑡
𝑦
𝑤𝑡
𝑜𝑝
𝑤𝑡
𝑓𝑓𝑟
𝑤𝑡
𝑒𝑥 ]
 
 
 
 
 
 
 
 
   (1.17) 
 
where the structural disturbances in e𝑡 represent interest rate shocks, money demand shocks, 
cpi shocks, output shocks, oil price shocks, foreign monetary policy shocks, and exchange rate 
shocks. The residuals in the reduced form equations are in w𝑡  to present unexpected 
movements of each endogenous variable given the information in the system. 
 As discussed in the background section, a key short-term interest rate is expected as an 
emerging monetary policy tool based on IMF (2016) and other recent research. This study 
assumes the interest rate equation is the reaction function of the PBC, which sets the interest 
rate after observing the current value of money, the exchange rate and the world price of oil. 
The monetary policy feedback rule in this structural model is based on the assumption that 
information delays do not allow the policy maker to respond contemporaneously to price level 
and output developments. Data on the output and price level are assumed to be unavailable to 
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the PBC for policy action within a month. Furthermore, the PBC is assumed to care more about 
unexpected changes in the exchange rate rather than the unexpected changes in the foreign 
interest rate within a month. More explicitly, the foreign interest rate does not have additional 
information for the PBC after they consider the domestic currency‘s value against foreign 
countries.  
 World oil price and the exchange rate are included in the monetary policy reaction function 
to control for current systematic responses of policy to the state of economy. Oil price is 
included to control for systematic responses to supply and inflationary shocks. The inclusion of 
the exchange rate is appropriate since China has been concerned about the effects of unstable 
currency value on domestic economic activity.  
 The money demand function, which is represented by the second row in the system of 
equations (1.17), assumes that aggregate money demand depends on aggregate income and the 
opportunity cost of holding money. The exchange rate regime for the underlying economy is 
characterized as managed floated, with restrictive capital control policy. Thus, the money 
demand equation excludes contemporaneous effects from the exchange rate. For the rest of the 
equations, the general assumption is that real activity responds to price and financial signals 
only with a lag, which is consistent with Primiceri (2005). The level of economic activity is 
assumed to be unaffected contemporaneously by the interest rates, money, the foreign interest 
rate, and the exchange rate.  
 While the domestic CPI will eventually be affected by exchange rates dynamics, empirical 
evidence suggests that the pass-through effect is not significant within an instantaneous period 
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(Liu and Chen, 2017). Prices and output are assumed to be contemporaneously affected by the 
price of oil, since oil is a crucial input for most economic sectors, especially the manufacturing 
and construction industries that are heavily weighted in China‘s economy. The identifying 
restriction makes the oil price and the U.S. interest rate to be contemporaneously exogenous to 
any domestic variable. Since monetary authority generally will tighten monetary policy in 
response to inflationary pressure stemming from oil price shocks, the foreign interest rate 
equation includes the price of oil. The exchange rate is assumed to be contemporaneously 
affected by all variables since it is a forward-looking asset price. 
The identifying strategy of the structural model can be summarized by several blocks. 
Money market equilibrium is described by the interest rate and money demand equations 
presented by the first two rows in the SVAR system. Domestic goods market equilibrium is 
captured by inflation and output equations, oil price and U.S. interest rate equations represent 
the exogenous shocks generating form the world economy. Finally, the exchange rate market is 
described by an arbitrage equation as shown by equation 17.  
 
1.6 Data 
To empirically investigate the standard monetary policy transmission in China, this paper 
employs relevant variables in the monetary business cycle. The evolution of monetary policy is 
studied using the TVPVAR, and the sample period covers monthly data from January 2000 to 
December 2017, roughly the period of frequent financial sector reforms. Data for the periods 
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before the 21
st
 century are remotely relevant to this study; in the early economic reform period, 
the focus was on output growth, rendering the financial market less developed and far from 
complete; since 2000, China has been increasingly emphasizing on financial sector reforms 
only after 2000. The SVAR model more closely examines the monetary policy transmission in 
recent years, as monthly observations from January 2011 to June 2017 are being examined on a 
larger set of variables of interest.  
Data description, source, and summary statistics are presented in Table 1.1 and Table 1.2. 
Observations of industrial production, money measure, and consumer price index are collected 
from the National Bureau of Statistics of China. The nominal effective exchange rate data are 
extracted from the IMF‘s International Financial Statistics (IFS) database. The Federal Reserve 
Economic Data provides the series of federal funds rate, and the Wu-Xia shadow federal funds 
rate is extracted from the Federal Reserve Bank of Atlanta. The 7-day interbank repo rate is 
obtained through the National Interbank Funding Center database. It is worth noting that the 
correlation coefficient between the ip and GDP approximates 0.98 based on an examination of 
the quarterly data from 2011 to 2017, and the high correlation demonstrates that industrial 
production serve as a suitable proxy for output. 
 All endogenous variables are transformed to achieve stationarity when applying the SVAR. 
Results from the augmented Dickey-Fuller (ADF) unit root test are presented in Table 1.3. As 
indicated by the test statistics at 1% level of significance, the order of integration of all 
variables are I(1) except ffr and i, which turn out to be I(2) and I(0) respectively. The level plot 
in Figure 1.1 shows that ffr was fairly stable within 0 to 0.25% near zero lower bound until the 
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end of 2015, when the Federal Reserve (Fed) started to increase its nominal interest rate target. 
The subsequent series of interest rate hikes by the Fed was dramatic enough to introduce a 
significant non-stationarity into the federal funds rate so that the series becomes integrated of 
order two over our sample period.  
A natural way to calibrate the stance of the foreign monetary policy when constrained by 
the zero-lower bound is to search for correlated proxy variables, such as the long-term interest 
rates. Since long-term interest rates are systematically influenced by the current and expected 
values of short-term rates, a shadow interest rate can be constructed based on the observed 
value of rates with a longer term to maturity. Based on the long-term government bond yield, 
Wu and Xia (2016) constructed their estimates of the shadow federal funds rate. A new time 
series sffr is introduced by substituting the effective ffr with the Wu-Xia shadow rate for 
periods prior to December 2015 during which the rate is under a quarter basis points. The sffr is 
integrated of order one at the 1% significance level by the ADF test, and serves as the proxy for 
the foreign monetary policy in our model to replace the effective ffr. 
Conversely, the interbank repo interest rate in China apparently became relatively stable 
over roughly the same time periods. Although ADF tests indicate that the repo rate is stationary 
in level, the SVAR is applied on first differencing the repo rate along with other I(1) variables. 
Time-series plots of data in stationary form are exhibited in Figure 1.2. It is worth pointing out 
that the repo rate in first difference does not exhibit the general downward trend as can be 
detected in its level plot.  
 Results from tests and information criteria for optimal lag length are presented in Table 1.4. 
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Multiple information criteria are applied for facilitating the selection of the optimal lag length 
in the VAR model; however, the lag orders selected by various criteria vary and are relatively 
extreme when compared to the likelihood ratio (LR) test. Thus, this study determines the 
optimal lag length by the LR test as three, reflecting the natural time length of a quarter. 
 
1.7 Estimation Results 
1.7.1 TVPVAR 
To uncover the dynamic of monetary policy shocks from January 2000 to December 2017, the 
TVPVAR is applied to estimate a small monthly model of China‘s economy. The number of 
variables is mainly constrained by the attempt to retain a tight prior for the covariance matrix of 
the disturbance to avoid implausible behaviors of the time-varying parameters. It is natural to set 
the lag length number to three since it represents the time length of a quarter. The simulations are 
based on 1000 iterations of the Gibbs sampler, discarding the first 200 as burn-in draws for 
convergence. The number of training samples is set to 36; it means that the first 3 years of data 
are used to calibrate prior distributions. 
 The posterior mean and the 16
th
 and 84
th
 percentiles of the time-varying standard deviation 
of the monetary policy shocks are presented in Figure 1.3. The graph indicates that inflation 
shocks have been relatively stable throughout the sample period. The variance of output shocks 
gradually increased until 2015, when it fluctuated around the peak level, signaling a decelerated 
output growth. The period from 2007 to 2015 exhibits substantially higher variance of monetary 
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policy shocks. The standard deviation of monetary policy shocks declines with the stabilization 
of output shocks post 2015.  
 The dynamic effects of the short-term repo rate as the policy instrument can be analyzed in 
Figures 1.4 and 1.5. Each diagram exhibits the impulse responses of inflation and output to a 
monetary policy shock in various chosen dates within the sample. The representative dates 
chosen for comparison are 2004m12, 2006m12, 2008m12 and 2010m12 in Figure 1.4 and 
2012m12, 2014m12, 2016m12 and 2017m06 in Figure 1.5, broadly capturing the fluctuations in 
the underlying economic structure over time as a consequence to financial sector reforms.  
The following two general results are worth pointing out: first, the patterns of the impulse 
response functions gradually stabilized in later periods; second, the effects of interest rate shocks 
are becoming more forceful to suppress output and inflation. The overall implication is that the 
interest rate transmission channel has improved as a useful tool for the central bank to manage 
economic condition.  
 Observe that the impulse responses to monetary shocks exhibit relatively large variation in 
Figure 1.4, revealing a higher degree of time sensitivity in the estimated coefficients. Although a 
positive interest rate shock leads to a rise in inflation upon impact, responses became weaker and 
turn negative after a year for the more recent dates (2008m12 and 2010m12). It can be observed 
that the positive impact has greatly reduced for the later years. The response of output to a 
positive interest rate shock is generally expected to be negative; however, there appears to be a 
small positive effect on output immediately following the shock in the early years, especially in 
2004. Importantly, as in the case for inflation, the anomaly in the short-term output response 
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disappears gradually in later years.  
 The impulse response functions to a positive interest rate shock with one standard error 
confidence bands for both output and cpi are provided in Figure 1.6. The effect on output tends 
to be more persistent over time, and the temporal positive inflation in the short term gradually 
disappears. Although the difference between the responses of a variable over time may not be 
statistically significant, the variations that can be discerned are arguably larger than the 
counterparts in the United States measured by Primiceri. Moreover, owing to data availability 
constraints, the sample dates chosen for the impulse response comparison are closer to each other 
than the time dimension for the study on the United States. The greater variation can serve as 
empirical evidence for supporting the effectiveness of intensive financial reforms in the capital 
markets in China over the past few of decades. 
In the entire sample period, inflation and output responses to monetary policy shocks 
became larger in magnitude and more responsive over time. As the financial sector continues to 
deepen and evolve, the rapid and prominent effect in the key short-term interest rate on the real 
economy may indicate that the market is gaining efficiency. Furthermore, the patterns of impulse 
response functions have apparently gained consistency and stability in the post-2010 period. The 
general results from the TVPVAR model empirically demonstrate that the interest rate channel 
for monetary policy transmission improves with the progress of financial sector reforms.   
 An empirical measurement of the degree of activism of the systematic monetary policy 
represented by the responses of the nominal key rate to the real economy activity is theoretically 
relevant and informative. Figure 1.7 presents the evolution of the responses of the interest rate to 
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an output shock. The interest rate responses to inflation shock are not presented owing to their 
relatively small time variation. The results clearly stand out that the potential policy rate‘s 
reaction to a permanent output shock is becoming greater and more persistent over time.  
 
1.7.2 SVAR 
The accumulated impulse responses along with the two stand error bands to domestic monetary 
shocks of the SVAR model are displayed in Figure 1.6. Initially, the aggregate money falls in 
response to a monetary contraction. The fall in aggregate money tends to be persistent, although 
the impulse response function is not significant at the 5% level throughout the first 12 months.  
The surge in the price level is immediate and persistent in response to a positive interest rate 
shock, pointing empirically toward a positive relationship between the nominal interest rate and 
inflation, consistent with the Fisher effect or the Taylor principle. The positive response is only 
statistically significant for the immediate month and for a few months roughly after half a year of 
the shock. This suggests that the conventional Taylor-type rules widely applied to describe the 
optimal central bank behavior in advanced countries may not be an appropriate approximation to 
monetary policy in China. The empirical results indeed advocate the need for a Neo-Fisherism 
type of rule in which the PBC should cut short-term nominal interest rate to decrease inflation, 
contrary to common practice among most central bankers in advanced economies. According to 
the Fisher relation, the nominal interest rate can be expressed as i = r + π, where r is the real 
rate of interest and π is future inflation. Assume that the real rate responds by a less than 
proportionate increase when the central bank increases the nominal rate based on money 
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non-neutrality, then the short-run response of the inflation must also be positive. 
 The output falls immediately after a monetary contraction, although the magnitude of the 
negative impact oscillates over some medium horizon, and eventually stabilizes at some level 
approached a year after the initial shock. Thus, our empirical results provide evidence of money 
non-neutrality in the short-run as implied by Keynesian models with wage or information inertia. 
The exchange rate appreciates after a monetary tightening, and a strict capital control policy and 
the managed float system regarding USD together smoothed the exchange rate fluctuation in the 
short term, rendering the reaction insignificant.  
 
1.8 Conclusion 
This study empirically investigates the transmission mechanism of the standard monetary policy 
in China. A TVPVAR model is first applied to focus on the shifting structure of the monetary 
policy transmission to inflation and output. Time variation in China‘s standard monetary policy 
transmission is analyzed. Using the repo rate as a key interest rate policy variable, the main 
findings generally points to an improvement in monetary policy for controlling stable economic 
conditions via the standard interest rate channel.  
The empirical findings of this study demonstrate that, with continuous financial market 
development, the standard interest rate transmission in China is coming close to that of advanced 
economies. As in the review of Ramey (2016) on the empirical literature of monetary policy in 
established markets, output generally falls after an interest rate hike. While most identification 
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methods present no effect on inflation in the short-term, some studies indeed point to strong and 
reliable positive effect. In contrast to Primiceri (2005) on the United States, our results reveal a 
greater time variation over a relatively short time frame. 
The short-term impulse responses of macroeconomic variables to an interest rate shock in 
the SVAR model can provide a foundation for future research. Some distinct effects of monetary 
contraction can be discerned against empirical research on advanced countries. The existence of 
a positive relationship between the nominal interest rate and inflation provides empirical 
evidence to support the Neo-Fisher effect. A non-transitory fall in output immediately after a 
negative interest rate shock suggests that a Keynesian model can be adopted for further research 
of the economy.  
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Table 1.1: Variable description and data source 
 
Variables Description Representation Source 
y Industrial 
production 
Aggregate domestic 
economic activity 
National Bureau of 
Statistics of China 
m M2 Domestic money supply National Bureau of 
Statistics of China 
ex Nominal effective 
exchange rate 
Exchange rate IMF  International 
Financial Statistics 
i 7 day repo rate Short term interest rate National Interbank Funding 
Center 
ffr Federal funds rate foreign monetary policy 
shocks 
Federal Reserve Economic 
Data (FRED) 
sffr Shadow federal 
funds rate 
foreign monetary policy 
shocks 
Federal Reserve Bank of 
Atlanta 
cpi Consumer price 
(2010m12=100) 
Domestic inflation National Bureau of 
Statistics of China 
op Global WTI oil 
price 
foreign supply shocks Federal Reserve Economic 
Data (FRED) 
Note. op is measured in USD. 
 
 
Table 1.2: Summary statistics of variables 
 
Variables y cpi op ffr sffr m i ex 
Observations  78 78 78 78 78 78 78 78 
Mean 143.5 109.5 484.4 0.2 -1.1 1159429.0 3.5 112.1 
Median  145.4 110.1 555.5 0.1 -1.3 1164750.0 3.4 112.3 
Std.Dev. 24.6 4.3 151.8 0.2 1.1 265682.5 0.9 8.1 
Maximum 196.2 116.4 715.28 1.04 1.04 1631283 5.94 127.56 
Minimum 84.6 101 198.78 0.07 -2.99 733884.8 2.01 98.18 
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Table 1.3: ADF unit root test results 
 
Variable  LEVEL FIRST 
DIFFERENCE 
Comment 
ADF p-value ADF p-value 
y -2.23 0.20 -14.29 0.00 I(1) 
cpi -1.46 0.55 -7.08 0.00 I(1) 
op -1.19 0.68 -6.31 0.00 I(1) 
ffr 5.64 1.00 -1.86 0.35 I(2)* 
sffr 0.09 0.96 -5.42 0.00 I(1) 
m 2.82 1.00 -6.04 0.00 I(1) 
i -3.98 0.00 -8.64 0.00 I(0)** 
ex -1.76 0.40 -4.86 0.00 I(1) 
*The null that ffr has a unit root in second difference is rejected at 1% significance 
**Although i is level stationary, it appears to be better behaved in first difference 
 
Table 1.4: Lag Order Selection Criteria 
Lag LR FPE AIC SC HQ 
0 NA 3.17E+09 41.74 41.97* 41.83* 
1 104.87 2.40E+09 41.46 43.24 42.17 
2 98.18 1.72E+09 41.09 44.43 42.42 
3 82.59* 1.40e+09* 40.78 45.69 42.73 
4 59.27 1.67E+09 40.75 47.22 43.32 
5 60.65 1.70E+09 40.40 48.43 43.59 
6 48.29 2.25E+09 40.05* 49.64 43.87 
*indicates lag order selected by the criterion. 
LR: sequential modified LR test statistic; FPE: Final prediction error; AIC: Akaike information 
criterion; SC: Schwarz information criterion; HQ: Hannan-Quinn information criterion 
 
  
28 
 
Figure 1.1: Variables in levels 
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Figure 1.2: Variables in stationary form 
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Figure 1.3: Posterior mean, 16
th
 and 84
th
 percentiles of the standard deviation 
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Figure 1.4: Impulse response of inflation and output to monetary policy shocks 
 in 2004m12, 2006m12, 2008m12, and 2010m12 
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Figure 1.5: Impulse response of inflation and output to monetary policy shocks  
in 2012m12, 2014m12, 2016m12 and 2017m12. 
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Figure 1.6: Impulse response with 1 S.E band for inflation and output to monetary policy 
shocks in 2004m12, 2008m12, 2012m12, 2016m12 and 2017m12 
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Figure 1.7: Impulse response of the key interest rate to positive output shock 
in 2004m12, 2008m12, 2012m12, and 2017m12. 
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Figure 1.8: The accumulated responses to monetary policy shocks from SVAR 
 with 2 S.E band 
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2 Empirical Analysis of Exchange Rate Pass-Through in China 
 
 
2.1 Introduction 
An empirical measurement of the exchange rate pass-through into domestic prices provides 
valuable information to the central bank to understand price or inflation instability when 
adjusting the exchange rate policy. Since the breakdown of the Bretton Woods system of fixed 
exchange rates, international economists and policy makers have been investigating the 
underlying relationship between the dynamics of exchange rates and prices of goods and 
services. The exchange rate pass-through can be defined as the percentage change in local 
currency of domestic prices, resulting from a 1% change in the exchange rate between trading 
countries. Empirical studies generally intend to measure the degree to which exchange rate 
movements are transmitted to aggregate prices through various transmission mechanisms from 
the importing country‘s perspective. 
This paper investigates the exchange rate pass-through to domestic inflation at various 
distribution stages from input to production to final consumption from 2010 to 2017. The 
baseline results begin with a comparison of estimations from recursive VAR and VECM. The 
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results show that the long-run information inherently contained in the cointegrating relation is 
impactful, as the VECM case reveals larger pass-through effect to consumer price. Several 
changes to the model specification are made for sensitivity analysis, such as oil price 
substitution as a proxy for the imported input price, and the inclusion of an exogenous policy 
dummy to control for exchange rate intervention. An appreciation shock is estimated to reduce 
price indexes at various stages along the distribution chain in the domestic market; the effects 
strengthen when long-run information is incorporated into the model. Specifically, this study 
reveals that exchange rate dynamics are correlated with consumer prices via its direct 
pass-through, and, indirectly, through its impacts on input and producer prices.  
China‘s ever-expanding export growth and its currency system has long been a popular 
topic of debate in the international community. The underlying economy features a large 
manufacturing sector that serves as a major importer of raw materials and basic commodities, 
such as oil, iron ore, and copper. By incorporating a pricing chain based on the manufacturing 
process into the model following McCarthy (2007), we examined the exchange rate 
pass-through to inflation at each distribution stage separately and analyzed for the interaction of 
the price variables at different stages of distribution. 
 In this study, the effects of exchange rate fluctuations on prices of imported goods serving 
directly as production inputs and their impact on other endogenous variables is further 
investigated. An alternative model is designed to modify the baseline model by substituting the 
input price index with oil price in local currency, thereby serving as the proxy variable for 
imported input price. The resulting estimates from the two models are compared in a sensitivity 
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analysis section. 
Our sample period covers the recent decades, during which the underlying economy made 
continuous efforts to promote the internationalization of its national currency and the 
liberalization of its exchange rate policy. Although significant progress has been made toward 
achieving a market oriented exchange rate regime, the People‘s Bank of China (PBC) retains a 
certain degree of discretionary power to intervene with respect to the exchange rate. When a 
central bank controls the domestic currency‘s value in the foreign exchange (FX) market, its 
foreign exchange reserves should change accordingly. Thus, sudden and drastic changes in 
PBC‘s foreign reserve may signal an exchange rate intervention. In order to analyze the 
sensitivity of the baseline results to exchange rate intervention, our model has been augmented 
by an exogenous policy dummy variable that controls for large shifts in the foreign reserve.  
Exchange rate shocks can have a substantial impact on domestic prices in an open economy. 
Specifically, fluctuations in the value of a currency create both direct and indirect effects on 
prices. In the case of an ordinary devaluation, the pass-through effect can work through two 
main transmission channels. First, the depreciation will have a direct impact on consumer prices, 
since the prices of imported finished goods for final consumption will increase due to a 
reduction in the purchasing power of the underlying national currency. Second, consumer prices 
can be indirectly affected by the currency depreciation, due to a surge in production costs in the 
stages prior to the final consumption in the distribution chain of a production process. This 
exorbitant rise in prices of imported input materials or intermediate goods and upward pressure 
on the prices of final commodity products emerging from higher production costs and 
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producer‘s efforts to retain the markup will put inflationary pressure on the consumer price in 
the local market. In other words, a weaker currency increases production costs of domestic 
producers who, seeking to sustain certain level of profit margins, may allocate the burden to 
consumers to some extent by raising prices of the final commodities. 
 Nonetheless, the dynamics and magnitude of the direct and indirect effects of exchange rate 
pass-through depend on a variety of factors, including the rate of responses of domestic prices, 
the share of imports in the consumption basket, the bargaining power of suppliers, the cost of 
price adjustments, and the perceptions of the duration or stickiness of the currency revaluation. 
Certainly, the prices of service products tend to be less subject to the direct pass-through effects, 
given that these products are mostly produced domestically. 
 Another transmission channel in which exchange rate fluctuations can influence consumer 
prices is through changes in the demand composition and aggregate demand levels. For instance, 
a decrease in the value of the yuan will increase both the domestic and foreign demand for 
goods produced in China. Inevitably, the depreciation will lead to the expenditure switching 
effect, when imported goods become more expensive from the perspective of domestic 
consumers; this will increase their preference for domestically produced substitutes. Moreover, 
foreign demand for export goods from China will increase, since they appear to be less 
expensive from the perspective of foreign buyers. Higher domestic and foreign demands for 
these goods produced in China together put pressure on domestic producer and consumer 
prices.  
 Although a depreciation of the domestic currency can theoretically create inflationary 
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pressure, some researchers argue that successful monetary policy can keep long-term inflation 
expectations stable around the target level, and exchange rate movements will only have a 
transitory effect on the consumer inflation rate. The length of periods during which inflation can 
deviate from the policy target depends on the persistence of the currency revaluation process. If 
the currency continues to depreciate for an extended period of time, then inflation can deviate 
from the target for a longer duration, leading to potentially different policy implications. If the 
exchange rate movements influence the aggregate demand in the domestic economy, then the 
monetary policy will respond to such shocks.  
A comprehensive understanding of the effects of exchange rate pass-through on domestic 
prices and its transmission mechanism has important implications for the design of monetary 
policy in any open economy. This work serves as an empirical study on the effect and 
transmission mechanism of the exchange rate pass-through. The empirical results from this 
study aim to assist the monetary authority in quantifying and understanding the pass-through 
effect.  
 
2.2 Literature Review 
Studies on the exchange rate pass-through in the literature on international economics are 
extensive. This section outlines some major theoretical and empirical works that attempt to 
explain and measure the effects as well as the transmission mechanism of the pass-through 
effect on domestic prices. One of the earliest theories that address the relationship between the 
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exchange rate and domestic prices is the Law of One Price, according to which identical 
products must sell at the same price in common currency among different countries, implying 
that the exchange rate pass-through on consumer prices is complete and immediate. The global 
market for a certain product is defined as integrated if the Law of One Price is held for all 
countries in the world, and the absolute purchasing power parity theory for two countries is 
achieved when the Law of One Price applies on all products between the two trading partners.  
Nevertheless, empirical findings of the pass-through effect tend to deviate from complete 
or immediate by a large and persistent degree, highlighting to a more realistic scenario that is 
described as incomplete exchange rate pass-through to domestic price inflation. An incomplete 
pass-through occurs when exchange rate movements lead to a less than proportional increase in 
the prices of domestic goods. Based on the evidence found in various countries, Menon (1995), 
as one of the early studies, documented the fact that the exchange rate pass-through is 
incomplete in general. As discussed later in this section, a substantial body of empirical work in 
later years continued the investigation, enhancing the finding that the exchange rate pass 
through is incomplete by varying degrees, and a significant portion of the response in prices to 
exchange rate shocks does not occur immediately.  
From an industrial organization perspective, Dornbusch (1987) stated that an incomplete 
pass-through to prices results from producers‘ partial adjustment of their own profit margins in 
response to an exchange rate shock in an imperfect competition framework. Market and 
industry structure, the degree of competition, and the pricing behavior of producers are the main 
factors affecting the responsiveness of price adjustments. Considering these important factors, 
42 
 
many other researchers have also attempted to explain the incomplete pass-through by 
investigating firms‘ response to changes in input costs in oligopolistic markets (Knetter, 1989; 
Bergin and Feenstra, 2001; Atkeson and Burstein, 2008). 
In one pioneering contribution, Obstfeld and Rogoff (1995) adopted the Mundell-Fleming 
model to exemplify two pricing strategies that lead to two extreme cases of the exchange rate 
pass-through. The first case focuses on the local currency pricing scenario, in which producers 
set prices in the currency of the destination market, and thereby eliminates the effects of 
exchange rate changes on importer‘s prices. The second case focuses on the producer currency 
pricing scenario, in which the prices of trading goods are set in producers‘ own currency to 
ensure that the exchange rate pass-through to importer‘s price can be complete and equals one.  
Devereux and Engel (2001) investigated international trading firms‘ choice of the invoicing 
currency, and they argue that countries with low exchange rate variability and stable monetary 
policies are more likely to have lower pass-through effects, since their currencies are more 
likely to be favored for cross-border trade invoicing in international transactions.  
Models based on the assumption of producer currency pricing inevitably have very 
different policy implications when compared to those based on the assumption of local currency 
pricing. The hypothesis of local currency pricing features models with inward-looking optimal 
monetary policy rules that stabilize domestic prices and output level, disregarding movements 
in the exchange rate (Clarida, Gali, and Gertler, 2002). In this case, Devereux and Engel (2003) 
demonstrated that the fixed exchange rate regime is preferred, and that flexibility in the 
exchange rate does not provides benefit when local currency pricing completely blocks the 
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pass-through. Alternatively, Corsetti and Pesenti (2009) showed that the monetary authority 
should react to changes in international variables under producer pricing, and a flexible 
exchange rates together with monetary coordination among interdependent economies 
contribute to stabilization and welfare.  
The inference derived from these hypotheses is that the elasticity of the local currency price 
with respect to the exchange rate can only equal to zero or one, subject to the choice of 
invoicing currency by trading firms. Nonetheless, empirical evidence finds that the exchange 
rate pass-through to prices significantly larger than zero and smaller than one across countries. 
In the research based on the Organization for Economic Co-operation and Development (OECD) 
countries, Campa and Goldberg (2005) concluded that the exchange rate pass-through to import 
prices is incomplete. Bussière and Peltonen (2008) further supported incomplete pass-through 
based on their empirical evidence from various advanced and emerging markets. As Ozkan and 
Erden (2015) point out, the pass-through effect is in general larger in emerging economies than 
advance economies. Auer and Schoenle (2016) show that the response of import prices depends 
on the exporter market share. 
Indeed, pass-through to consumer prices should be imperfect in theory. In the case where 
imports serve as production inputs, imported goods account for only a partial cost of the final 
product sold to consumers, and the rest of the production may include many non-tradable 
factors, such as marketing, retailing, and distribution services. Thus, the effect of exchange rate 
movements on consumer prices should be lower than that of producer and input prices in earlier 
distribution stages.  
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A new strand in the literature has taken into consideration the impact of exchange rate 
fluctuations on prices of intermediate goods that used in the production or distribution 
processes before arriving at the final end consumers (McCarthy 2007; Stulz 2007). They 
provide consistent evidence indicating that the impact of exchange rate shocks on consumer 
prices is potentially dampened in the production or distribution channels. After all, several 
factors in the trading and production processes can reduce the influence of exchange rate 
fluctuations on domestic prices, including trade distortions, transportation and distribution costs, 
cross-border production by multinational companies, and the use of currency hedging. 
  
2.3 Recent Research on China 
Empirical research on the exchange rate pass-through in China has generated significant interest 
since the exchange rate policy reform in 2005 when a managed float system was introduced for 
the domestic currency against a basket of major trading currencies. A strong pass-through effect 
on the prices of agriculture products imported from the United States to China is estimated in Ju 
and Yang (2010); this study advocated the need for government trade policy intervention to 
support domestic agriculture industries when the local currency appreciates.  
Based on an autoregressive distributed lag model, Zhu and Liu (2012) found a negative 
relationship between yuan appreciation and domestic inflation. Jiang and Kim (2013) found a 
higher degree of exchange rate pass-through to producer price than to retail price in China. 
Their results also indicate that price indexes respond quickly to exchange rate fluctuations. 
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Hong and Zhang (2016) estimated the exchange rate pass-through to import prices of raw 
materials at the industry level, and their results revealed a higher degree of pass-through to the 
prices of basic metal and chemical products than to the prices of textiles and non-metallic 
mineral products. 
 Applying a VECM over a sample period from 2003 to 2012, Liu and Chen (2017) 
investigated the pass-through effects at disaggregated price levels for import, producer and 
consumer prices. They found that prices react slowly to exchange rate movements, and that the 
reactions gained significance over the time periods post the exchange rate regime shift 
established in 2005.  
 
2.4 Background and Stylized Facts 
Continuous internal economic transformations have been driving China towards an increasingly 
prominent role in international trade over the past several decades. As one of the world‘s largest 
and fast-growing exporter and importer, the country‘s significant presence in the global 
economy makes its macroeconomic variables highly relevant for policy makers and other 
parties of interest in the international community. 
In recent years, the central bank of China has been investing efforts to integrate the 
domestic currency into the global monetary and financial system by gradually moving towards 
a more flexible currency regime. In the fall of 2015, the IMF included the yuan in the special 
drawing rights basket along with the US dollar, the euro, the yen and the British pound. The 
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reserve currency status of the yuan represents a partial success of the exchange rate reforms that 
accompany the currency‘s rising international credibility, and it is likely to have a positive 
impact on the openness of China‘s financial market in the future. 
 Several critical reforms in the recent history sustained the movement of the country‘s 
exchange rate system toward a market-oriented regime. In an environment promoting open 
border trade, the yuan experienced frequent devaluations under a fixed exchange rate system 
during much of the 1980s. Between 1988 and 1994, a dual exchange rate system was operating 
effectively. Under this system, the central bank regulated an official fixed exchange rate to peg 
the yuan with the US dollar, and this fixed rate coexisted with a market-determined rate in the 
swap centers. The swap centers were originally established to expand and centralize the 
once-fragmented foreign exchange markets where currencies were trading. Agents with the 
foreign currency exchange supply and demand are oriented to trade with a market-determined 
exchange rate in the swap centers.  
The two exchange rates started to diverge sharply in the early 1990s, when the fixed 
official rate appeared to be increasingly overvalued with the depreciation in the swap market 
rate. An estimated 80% of the current account foreign exchange transactions were carried out at 
the exchange rate in the swap centers by 1994. In the same year, the government decided to 
devalue the official rate and unify it with the swap market rate with the intention of creating a 
managed floating exchange rate system. This resulted in only one onshore bilateral exchange 
rate between yuan and USD. Nevertheless, the yuan had been de facto pegged to the U.S. dollar 
before June 2005. 
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 Under growing concerns of the imbalance in international payments and excessive current 
account surplus, a managed floating exchange rate policy was eventually implemented in 2005. 
As a keystone policy reform, the new system regulates the value of the yuan with respect to a 
basket of major trading currencies, including the U.S. dollar, euro, Korean won, and Japanese 
yen. The monetary authority is responsible for enforcing the predetermined fluctuation band, 
within which the exchange rate can freely float.  
Sustained pressures resulting from an imbalance of international payments, independent 
monetary policy, and overheated political atmosphere in some western countries led to the 
establishment of a managed floating exchange rate system. The new system signals the 
initiation of a critical step toward a market-oriented or flexible regime, although its operation is 
still not entirely transparent, and entails a certain degree of market intervention.  
The trading volume of yuan has been growing rapidly over the past decade in the onshore 
and offshore markets. Based on the triennial survey by the Bank for International Settlements, 
the yuan became as the most actively traded emerging market currency in April 2016, in this 
period the average daily trading volume amounted to $202 billion. 
This rapid growth implies the development of offshore markets, which is also known as the 
Chinese yuan offshore (CNH) market. The FX spot and derivative transactions based on yuan in 
offshore locations surged when the internationalization of yuan started in earnest in 2010. Most 
of the transactions took place in major trading centers including, Hong Kong, London, 
Singapore and New York. The daily turnover of offshore (CNH) spot transactions reached $42.7 
billion by 2016, an amount that is 70% higher than that in the onshore (CNY) market. 
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Over the years, the aim of exchange rate reforms has been to move toward a free float 
regime. Under the current managed float regime, the PBC takes the previous day‘s closing price 
of CNY/USD as a starting point. Additionally, it considers the yuan‘s movement against major 
currencies set by the China Foreign Exchange rate Trade System
1
 (CFETS) since the previous 
fixing, and, subsequently, calculates the weighted average of the two factors to determine the 
current day‘s fixing. The exchange rate is allowed to free float within a band of 2% on either 
side of a fix reference rate.  
Besides the aforementioned rule-based mechanism, the PBC has been reportedly 
employing a ―countercyclical factor‖ for the fixing management. Banks and other institutional 
currency trading participants in a panel submit quotes that the CEFTS adopts to set the central 
parity, which effectively constitutes a third factor for CNY/USD fixing. The rationale for 
countercyclical management is briefly discussed in the Monetary Policy Report Quarter 2, 
which states that exchange rate fluctuation during a day shall not be validated in the next fixing 
if the economic fundamentals do not warrant it (PBC, 2017). Evidently, this mechanism 
evidently functioned when USD general depreciated from May to July in 2017, while yuan 
remained basically stable against the trade-weighted basket of CFETS. 
 
2.5 Model and Methodology 
A model with the distribution chain feature following McCarthy (2007) is employed as the 
                                                             
1
 This is an affiliate of the People’s Bank of China. 
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baseline to examine the pass-through of the exchange rate movements to domestic inflation at 
various stages of production. In this context, it must be noted that China‘s economy has a large 
manufacturing sector that imports raw materials extensively. Given that prices are set along the 
distribution chain, the effects of exchange rate fluctuations to domestic prices among various 
distribution stages are investigated, from input to producer, and to final consumer.  
The model features a transmission mechanism in which exchange rate shocks can be 
transmitted to input prices, thereby affecting the cost of production, and, in turn, consumer 
prices. In addition to the influence from the exchange rate dynamics, inflation at each stage of 
the distribution chain is affected by shocks from the domestic economic activity and monetary 
policy. Following Stulz (2007), the baseline empirical vector autoregression model selects a 
vector of six variables consisting of output (y), money supply (m), nominal effective exchange 
rate (ex), and pricing variables along the distribution chain, namely the input price (ipi), 
producer price (ppi) and consumer price (cpi).   
 
Z𝑡 =
[
 
 
 
 
 
𝑦𝑡
𝑚𝑡
𝑒𝑥𝑡
𝑖𝑝𝑖𝑡
𝑝𝑝𝑖𝑡
𝑐𝑝𝑖𝑡 ]
 
 
 
 
 
 
 
Price variation at each stage of production in period t is assumed to be affected by several 
macroeconomic factors, other than its own shock. The first component is the expected price 
level at that stage based on the information available at the end of period t-1. The second is the 
50 
 
output shock at that stage to control for the domestic economic activity. The third factor 
affecting each stage of production is the money supply shock, broadly capturing monetary 
policy reaction, which eventually affects exchange rate and domestic inflation. The fourth 
component includes price shocks from each of the previous production stages of the chain. The 
final factor is the exchange rate shock. The effects of exchange rate shock on price indexes 
form the central focus of this empirical analysis.  
 The own price shocks at each stage capture a  portion of a stage‘s price variation that 
cannot be explained by available information from period t-1, in addition to contemporaneous 
information about domestic activity, money supply, exchange rate, and price shocks at all 
previous stages of the distribution cycle. These own price shocks represent changes in the 
pricing power and markups of firms at each production stage.  
The model contains two features from the pricing stage. First, the input price shocks in the 
model can affect the domestic consumer inflation both directly and indirectly through their 
effects on producer cost and inflation. Second, the pricing chain does not allow 
contemporaneous feedback. The price indexes along the distribution chain in period t can be 
presented as follows: 
    𝑖𝑝𝑖𝑡 = E𝑡−1(𝑖𝑝𝑖𝑡) + 𝛼1𝑒𝑡
𝑦
+ 𝛼2𝑒𝑡
𝑚 + 𝛼3𝑒𝑡
𝑒𝑥 + 𝑒𝑡
𝑖𝑝𝑖
       (2.1) 
    𝑝𝑝𝑖𝑡 = E𝑡−1(𝑝𝑝𝑖𝑡) + 𝛽1𝑒𝑡
𝑦
+ 𝛽2𝑒𝑡
𝑚 + 𝛽3𝑒𝑡
𝑒𝑥 + 𝛽4𝑒𝑡
𝑖𝑝𝑖 + 𝑒𝑡
𝑝𝑝𝑖
     (2.2) 
  𝑐𝑝𝑖𝑡 = E𝑡−1(𝑐𝑝𝑖𝑡) + 𝛾1𝑒𝑡
𝑦
+ 𝛾2𝑒𝑡
𝑚 + 𝛾3𝑒𝑡
𝑒𝑥 + 𝛾4𝑒𝑡
𝑖𝑝𝑖 + 𝛾5𝑒𝑡
𝑝𝑝𝑖 + 𝑒𝑡
𝑐𝑝𝑖
   (2.3) 
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where 𝑒𝑡
𝑦
,𝑒𝑡
𝑚,𝑒𝑡
𝑒𝑥 are shocks of output, money supply, and exchange rate respectively; 𝑒𝑡
𝑖𝑝𝑖
, 
𝑒𝑡
𝑝𝑝𝑖
, 𝑒𝑡
𝑐𝑝𝑖
 are the input price, producer price, and consumer price shocks; and E𝑡−1(𝑥𝑡) is the 
expectation of a current period variable x based on the available information set at the end of 
period t-1. We assume that these conditional expectations can be projected by lag variables in 
the system. 
 Equations (2.1) to (2.3) represent a recursive structure vector autoregressive framework. To 
complete the empirical model, we incorporate assumptions to identify shocks from the 
aggregate output, money supply, and exchange rate. We assume that real activity has a one 
period delay response to price and financial signals, such as money supply and exchange rate 
movements, although the exchange rate, as an asset price, responds immediately to real and 
monetary innovations.  
As the survey by Taylor (1995) revealed, empirical research indicates that short-term 
fluctuations of the exchange rates mostly cannot be explained by macroeconomic fundamentals; 
hence, a simple model is sufficient to identify shocks from the exchange rate. The identifying 
assumption for the exchange rate pass-through is that price indexes are affected by exchange 
rate shocks in the contemporaneous period. Essentially, price indexes are ordered last in the 
system, this is not simply an ordering issue, but an identification condition that is essential to 
isolate the pass-through effects. 
This study employs monthly observations, and firms are less likely to change their output 
in response to unexpected changes in financial signals within such a time interval because of 
the adjustment cost and planning inertia. A monetary authority has a discretionary control over 
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the money supply; additionally, the last assumption considers that price levels are unobserved in 
the current period. Therefore, the policy variable reaction is based on available information in 
period t-1. Hence, this aspect of the model can be represented in the following manner: 
   𝑦𝑡 = E𝑡−1(𝑦𝑡) + 𝑒𝑡
𝑦
          (2.4) 
    𝑚𝑡 = E𝑡−1(𝑚𝑡) + 𝛿1𝑒𝑡
𝑦
+ 𝑒𝑡
𝑚        (2.5) 
    𝑒𝑥𝑡 = E𝑡−1(𝑒𝑥𝑡) + 𝜃1𝑒𝑡
𝑦
+ 𝜃2𝑒𝑡
𝑚 + 𝑒𝑡
𝑒𝑥      (2.6) 
 
Generally, the recursive identification scheme implies that the identified shocks 
contemporaneously affect their corresponding variables and those variables that are ordered at 
later stages, but have no contemporaneous impact on variables that are ordered before. The 
standard reduced form representation of the VAR(p) model can be expressed as follows: 
   𝑍𝑡 = 𝑡 + ∑ D𝑖𝑍𝑡−𝑖
𝑝
𝑖=1 + 𝑒𝑡         (2.7) 
 
where 𝑍𝑡 contains k endogenous variables for the sample period t, and p is the number of lags 
in the system of equations. 𝑡 is the matrix capturing all deterministic variables, such as 
intercepts and the exogenous policy dummy variables. In the baseline model, 𝑡 reduces to a 
standard vector of constants. The D𝑖 are k by k coefficient matrices and 𝑒𝑡 is a k-dimensional 
vector containing the error terms. The primitive system of the baseline model is presented as 
follows: 
   𝐴𝑍𝑡 = C0 + ∑ C𝑖𝑍𝑡−𝑖
𝑝
𝑖=1 + 𝐵𝑢𝑡        (2.8) 
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A, B, and C𝑖 represent square coefficient matrices of the order k. C0 is the k variable vector of 
constants. The structural disturbance 𝑢𝑡 can be composed to obtain the reduced form error 
terms:  
    𝑍𝑡 = 𝐴
−1C0 + ∑ 𝐴
−1C𝑖𝑍𝑡−𝑖
𝑝
𝑖=1 + 𝐴
−1𝐵𝑢𝑡     (2.9) 
  𝑒𝑡 = 𝐴
−1𝐵𝑢𝑡  ⇔  𝐴𝑒𝑡 = 𝐵𝑢𝑡      (2.10)   
 
Identification of the system can be achieved with knowledge of the k by k matrices A and B. 
An exact identification requires the number of restrictions on the A and B matrices to be equal 
to 2k2 −
𝑘2+𝑘
2
=
3𝑘2−𝑘
2
 . The cross-sectionally uncorrelated pure structural shocks have zero 
covariances. Thus matrix B is diagonal, yielding 𝑘2 − 𝑘 restrictions. Diagonal elements of 
matrix A are equal to 1, representing the coefficients of dependent variables in equation (2.8).  
Together with the analysis presented in equations (2.1) to (2.6), matrix A is lower triangular 
with diagonal elements set to 1, leading to several restrictions equal to 
𝑘(𝑘−1)
2
+ 𝑘 =
𝑘2+𝑘
2
. The 
total number of retractions of the two matrices is 𝑘2 − 𝑘 +
𝑘2+𝑘
2
=
3𝑘2−𝑘
2
, thus the necessary 
condition for exact identification is satisfied. The restrictions can be imposed following a 
Cholesky decomposition scheme as follows: 
[
 
 
 
 
 
𝑏11
0
0
0
0
0
 
0
𝑏22
0
0
0
0
 
0
0
𝑏33
0
0
0
 
0
0
0
𝑏44
0
0
 
0
0
0
0
𝑏55
0
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]
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𝑢𝑡
𝑦
𝑢𝑡
𝑚
𝑢𝑡
𝑒𝑥
𝑢𝑡
𝑖𝑝𝑖
𝑢𝑡
𝑝𝑝𝑖
𝑢𝑡
𝑐𝑝𝑖
]
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1
𝑎21
𝑎31
𝑎41
𝑎51
𝑎61
 
0
1
𝑎32
𝑎42
𝑎52
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0
0
1
𝑎43
𝑎53
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0
0
0
1
𝑎54
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0
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0
1
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𝑒𝑡
𝑦
𝑒𝑡
𝑚
𝑒𝑡
𝑒𝑥
𝑒𝑡
𝑖𝑝𝑖
𝑒𝑡
𝑝𝑝𝑖
𝑒𝑡
𝑐𝑝𝑖
]
 
 
 
 
 
 
 
  (2.11) 
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 The level data in our model are non-stationary, and there exists a cointegration relationship 
as evidenced by the Johansen cointegration test, which is further described in the data section. 
However, owing to the existence of cointegration, the empirical analysis can be extended to a 
VECM to incorporate the potentially important information of the long-run relationship in the 
inherent non-stationarity of the variables in the simultaneous framework. The reduced form 
representation in equation (2.7) can evolve to the vector error correction system of equations in 
the first-differenced term as follows: 
    𝑍𝑡 = 𝑡 + ∑ 𝑖𝑍𝑡−𝑖
𝑝−1
𝑖=1 +𝑍𝑡−1 + 𝑒𝑡     (2.12) 
 
where  = −(I − ∑ D𝑖
𝑝
𝑖=1 ) and 𝑖 = −(∑ D𝑗
𝑝
𝑗=𝑖+1 ) . Information on both long-run and 
short-run relationships can be extracted from this system. The coefficient estimates in 𝑖 
captures short-run transitory information due to previous shocks in the variables, and long-run 
information is retained in the coefficient estimates of   which can be decomposed as 
 = ′. The loading matrix  represents the speed of adjustment of the variables to restore 
the system to equilibrium. The cointegrating vectors are presented by , capturing the long-run 
equilibrium relationships between the different levels of variables. The loading matrix  
measures the average speed of convergence from deviation towards equilibrium in the long run. 
In addition to providing results based on the unrestricted parameters, specific hypotheses 
can be examined by imposing long-run cointegration restrictions on the parameters. A few 
examples of hypotheses are listed below. The cointegration relationship and hypothesis test 
results are further presented in the baseline analysis section. 
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A1: Complete ERPT to consumer prices and other long-run parameters are set to zero: 
 = (0 0 1 0 0 1). 
A2: Complete ERPT to domestic prices with unrestricted parameters on other endogenous 
variables:  = (b1 b2 1 b3 b4 1 ) 
A3: Zero ERPT to domestic prices and other long-run parameters are set to zero:  =
(0 0 0 0 0 1). 
A4: Zero ERPT to domestic prices with unrestricted parameters on other endogenous variables: 
 = (b1 b2 0 b3 b4 1). 
A5: High ERPT to domestic prices and other long-run parameters are set to zero:  =
(0 0 0.75 0 0 1) 
A6: High ERPT to domestic prices with unrestricted parameters on other endogenous 
variables:  = (b1 b2 0.75 b3 b4 1 ) 
A7: Low ERPT to domestic prices and other long-run parameters are set to zero:   =
(0 0 0.25 0 0 1) 
A8: Low ERPT to domestic prices with unrestricted parameters on other endogenous 
variables:  = (b1 b2 0.25 b3 b4 1 ) 
 
2.6 Data 
As previously discussed, the aim of this study is to investigate the relationship between 
exchange rate fluctuation and domestic inflation at various stages of the product distribution 
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chain. The baseline price variables include price indices at input, producer price, and consumer 
stage to capture inflation dynamics along the distribution channel. Other baseline endogenous 
variables are output and money supply. The data comprise monthly observations from January 
2011 to June 2017. 
Gross domestic product is unavailable at the monthly frequency, and hence industrial 
production is used as a proxy to control for the domestic economic activity. The correlation 
coefficient between the two time series approximates 0.98, based on an examination of the 
quarterly data from 2011 to 2017, and the high correlation demonstrates that industrial 
production can serve as a suitable proxy for output. An aggregate measure of money (M2) is 
adopted to broadly capture monetary policy.  
In particular, data with monthly frequency is appropriate for this empirical study, because 
the short-term dynamics of the pass-through effect to domestic prices provides information 
which is more relevant to monetary policy makers when developing inflation forecasts. 
Information regarding industrial production, money measure, and price indexes are collected 
from the National Bureau of Statistics of China. The nominal effective exchange rate measures 
the value of yuan against a weighted average of several foreign currencies and is extracted from 
IMF‘s International Financial Statistics (IFS) database. Oil price appears the in sensitivity 
analysis to serve as a proxy for the imported input price. The relevant data comprise the West 
Texas Intermediate (WTI) oil price from the Federal Reserve Economic Data (FRED). Since we 
are interested in the effect of oil price as a proxy for the imported input price, oil price data are 
stated in the local currency, as in the study by Beirne and Bijsterbosch (2001) on the European 
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Union‘s member countries. The correlation between the oil price data in dollar and yuan is 
nearly perfect and approximates 0.996. Table 2.1 and Table 2.2 contain the data description, 
source, and summary statistics.  
 The level plots of all the endogenous variables exhibit strong indications of non-stationarity, 
as shown in Figure 2.1. Industrial production (y) is relatively volatile with an upward trend. 
January and February of each year appear to be characterized by a relatively low production 
level. Money supply (m), as measured by M2, is growing at a consistent pace over time. The 
nominal effective exchange rate (ex) series initially displays an upward trend, indicating that 
yuan is appreciating over the period from the beginning of the period to mid-2015, during 
which the currency starts to depreciate. In the later years, however, the rate of change of yuan 
appears to be relatively stabilized against the basket of major currencies. 
 The trend patterns of price indices at the input (ipi) and producer (ppi) stages exhibit a 
common stochastic trend, which is contrary to that of nominal effective exchange rate. China is 
a major importer of industrial inputs, and its economy boasts a heavy labor-intensive 
manufacturing sector; therefore, it is plausible to infer that a strong yuan has an effect of 
reducing prices at the production stage due to lower relative costs of imported inputs. The time 
series plots show that input and producer prices increased when the yuan is weakened in the 
most recent time periods beginning from early 2016. Nevertheless, consumer price (cpi) does 
not exhibit a similar stochastic trend in general when compared to the trends of input and 
producer prices. The consumer price time series plot appears to have a relatively constant 
upward slope, implying a relatively stable domestic inflation environment for final consumption 
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goods throughout the sample period.  
Although the time series plots of the endogenous variables display various patterns, The 
augmented Dickey-Fuller (ADF) test results presented in Table 2.3 indicate that they are all I(1) 
variables which are stationary when first-differencing. This is consistent with an examination of 
Figure 2.2, where the times series data of all the baseline endogenous variables in 
first-difference terms are plotted and fluctuate around the dotted zero line.  
For the determination of the optimal lag length, Table 2.4(a) displays the results based on 
various tests and information criteria performed on the first-difference terms of all the baseline 
endogenous variables. Since information criteria are essentially indications of the goodness of 
fit of alternatives, we consider them as complements to the likelihood ratio (LR) test. The 
optimal lag length is chosen as three for this empirical model based on the likelihood ratio test 
result. Given that the data employed are all in monthly frequency, a lag length of three 
coincides with the time length of a quarter, reflecting natural seasonality.  
The Johansen cointegration test is conducted on the endogenous variables with the optimal 
lag length determined by the LR test. The results from both the max eigenvalue and trace test in 
Table 2.5(a), show that the baseline model contains one cointegration relationship at the 5% 
level of significance. Consequently, a VECM can be adopted in the analysis to incorporate the 
long run information in the data of interests. It is worth noting that the optimal lag length 
determined in Table 2.4(a) can be applied directly to the VECM since the tests are performed on 
the first-difference of all endogenous variables. The trend assumption for VECM is that the 
level data have linear trends and the cointegrating equations have only intercepts.  
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2.7 Baseline Analysis 
2.7.1 VAR 
The baseline result estimation begins by submitting the first-difference endogenous variables to 
a recursive vector autoregression model to evaluate the short-run dynamics of the variables to 
various shocks. The accumulated impulse response functions with two standard error 
confidence interval in response to selected shocks are provided in Figure 2.3. The impulse 
response functions present the accumulated percentage change to a one standard deviation 
shock. The dotted lines denote two standard error 95% confidence intervals of the estimates. 
The first column presents the accumulated responses of price indices to exchange rate shock at 
each of the three distribution stages. The second column presents the accumulated responses of 
each price index to shocks generated from other prices in all the previous distribution stages.  
 Prices at the input and producer stages display common negative responses to the one 
standard deviation appreciation shock in yuan, and the impacts appear to be significant and 
gradually accumulated. The effect of the consumer price on exchange rate shock appears to be 
relatively weak. Overall, the pass-through effect appears to be strong for prices at early 
production stages prior to the final consumer stage, implying a high-cost absorption along the 
pricing chain. It is worth noting that prices at each of the stages have an immediate positive 
response to shocks from prices in earlier stages along the distribution chain, pointing toward a 
strong pass through via the indirect transmission mechanism.  
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To summarize the short-run dynamics resulting from the recursive baseline model, the 
appreciation of the yuan can help suppress domestic inflation directly at the input and producer 
stages. However, the pass-through effect on consumer price, is significant only via the indirect 
channel; it implies that an appreciation of the yuan mostly reduces input and producer costs, 
which, in turn, suppress consumer inflation. 
Based on empirical evidence on a range of advanced economies, the MaCarthy (2000) 
results also point to the response of CPI to exchange rate shock is smaller than producer prices 
or import prices. The CPIs of some sample countries react positively to an appreciation shock, 
although the responses appear to be insignificant. Consistent with our baseline result, the VAR 
model incorporating a distribution chain in MaCarthy‘s research found modest pass-through to 
aggregate consumer prices. 
2.7.2 VECM 
Since all the baseline endogenous variables are stationary at the first-difference and a 
cointegration relationship can be established, our analysis is extended to apply a VECM. 
Long-run information contained in the data is incorporated into the model with the addition of 
the error correcting term. This part of the analysis concerns the long-term equilibrium 
relationship, which allows us to assess the long-run implication of the baseline model.  
The VECM results are presented in Figure 2.4, demonstrating that all price indices respond 
negatively to an appreciation shock in the exchange rate. Compared to the recursive case, the 
direct effect of the pass-through to the price indices along the distribution chain evidently 
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becomes stronger as clearly presented in Figure 2.5. A one standard deviation appreciation 
shock leads to a stronger consumer price response upon impact, and the response becomes even 
greater in the medium-term of around 8 months. The indirect effects remain strong in the 
short-term as prices in the later stages respond positively to shocks from earlier stages and 
currency appreciation has negatively affects immediate prices, similar to the baseline recursive 
results. However, in the medium-term, the consumer price appears to have a significant 
negative response to positive shocks in both producer and input prices, presenting offsetting 
forces on the pass-through effect to final consumer prices.  
The overall indirect effect transmitted via the pricing chain appears to be ambiguous in the 
long-run, exhibiting some sort of a self-correcting mechanism inherent in consumer prices to 
influences from shocks in production costs. One possible implication is that consumer prices 
are highly elastic in China, and retailers a have strong tolerance for cost absorption and low 
bargaining power in order to maintain competitiveness. Overall, the VECM results demonstrate 
that an appreciation of the yuan directly reduces the domestic consumer price in the short-run, 
although the effects are weakened in the medium term due to reductions in both input and 
producer prices. 
 The Johansen cointegration procedure indicates that the rank of our baseline VECM equals 
one, and the unrestricted long-run parameters for the cointegrating vector  are presented in 
Table 2.9. The sign of the cointegrating coefficients should be reversed for proper interpretation. 
A negative sign is observed in the case of industrial production, implying a positive relationship 
between the output and the consumer price index. However, aggregate money appears to be 
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negatively associated with the consumer price. An increase in the nominal effective exchange 
rate means an appreciation of the local currency; this, leads to a reduction in cpi as expected. 
There appear to be some inconsistencies with respect to the signs on producer and import prices, 
although these parameters lack statistical significance.  
 Table 2.10 displays the results of the loading matrix , measuring the average speed of 
convergence towards long-run equilibrium. The coefficients in the third column for the last 
three rows represent the amount of changes needed to restore the system to equilibrium for ipi, 
ppi, and cpi respectively. The results show that producer prices react to disequilibrium in the 
spread by an amount of 0.03, which is the largest amount the price indices, followed by the 
consumer prices. 
 Table 2.11 shows the results of the LR ratio test of long-run restrictions on parameters to 
examine the assumption of complete and zero exchange rate pass-through on consumer prices. 
As the test results show, A3 and A4 are rejected at the 10% level of significance, implying that 
the degree of pass-through is probably away from zero. A complete pass-through is rejected 
when other endogenous variables in the system are constrained to have no effect on consumer 
prices as indicated by the result of A1. However, the test does not reject the hypotheses of a 
complete pass-through when the other endogenous variables are left unrestricted.  
Likewise, the results for incomplete pass-through hypotheses are not rejected when the 
other variables are unrestricted A6 and A8. Both hypotheses of high and low pass-through are 
rejected, however, when all other endogenous variables are constrained to have a zero impact. 
Overall, the results largely point toward the general argument that exchange rate pass-through 
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to consumer prices is not zero. 
 
2.8 Sensitivity Analysis 
The robustness of our empirically estimated results is examined by two modifications by 
imposing the baseline model. First, the input price variable (ipi) in the baseline model is 
substituted by oil price (op), which serves as a proxy for the imported input price. Second, the 
matrix of deterministic variables, namely 𝑡 from equation (2.7) is set to include both the 
intercepts and an exogenous policy dummy variable (pfxr). The policy intervention dummy is 
added to control for the monetary authority‘s temporary intervention over the market value of 
yuan, and such policy actions are assumed to be captured by dramatic changes in the national 
foreign exchange reserve (fxr). Data description, source, and summary statistics for op and fxr 
can be found in Table 2.1 and Table 2.2. 
The alternative model is developed by substituting the input price index by the oil price to 
control for the imported input price. Results from the lag order selection criteria for the 
alternative model are summarized in Table 2.4(b). The optimal lag length for the alternative 
model is equal to 4, as suggested by the LR test. The Johansen cointegration tests are also 
performed on the alternative model, and the results in Table 2.5(b) indicate that the trace test 
and the maximum eigenvalue test suggest a maximum number of two cointegrating 
relationships among the endogenous variables.  
The alternative VECM incorporates only one unrestricted cointegrating equation, as in the 
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baseline model. Figure 2.6 displays the selected impulse response functions of the alternative 
VECM. The results are similar to our baseline version for the most part. However, the direct 
effect of the exchange rate on consumer price weakens to a certain extent, and the indirect 
effect appears to be stronger since consumer price has greater response to shocks in producer 
price upon impact, while other impulse responses in the indirect channel stay roughly the same. 
To control for exchange rate policy intervention, an exogenous policy dummy can be added 
to the baseline model. The policy dummy variable (pfxr) is set equal to one for all periods in 
which a break is detected by the Bai-Perron multiple break point tests for the time series of 
foreign exchange reserve (fxr), and zero otherwise. Table 2.6 provides a summary of the 11 
periods of breaks in the foreign exchange reserve data.  
A comparison of the impulse response estimates between the baseline model and the 
counterpart augmented by exogenous policy dummy variable are provided in Table 2.7. The 
impact from the addition of an exogenous policy dummy leads to a decrease in the exchange 
rate pass-through to input and producer prices while strengthening the estimated response of 
consumer prices. Nevertheless, the alterations to our baseline estimates brought by the 
augmentation of exogenous policy variable in the estimated results are modest in general. 
Hence, we conclude that the inclusion of the exogenous policy dummy does not have a 
significant impact on our baseline model.  
The block exogeneity Wald test bilaterally examines whether the dependent variable is 
affected by the lags of the excluded variable in Table 2.8. The null hypothesis states that the 
lagged coefficients are not significantly different from zero or no granger causality exists. For 
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each dependent variable, the last row presents the joint test to determine whether it is affected 
by the lags of all other variables. The test is performed on chosen dependent variables, 
including exchange rate, import price, producer price, and consumer price. The excluded 
variables range from all endogenous variables in the model. 
 The test results for both the VAR and baseline VECM provide evidence to further support 
the findings that the indirect channel of the exchange rate pass-through on consumer price is 
significant and relatively strong when compared to the direct channel. At the 10% significance 
level, the lag values of the exchange rate granger-cause both input and producer prices, which, 
in turn, granger-cause future consumer prices. Robust evidence of granger causality exists at the 
1% significance level, from lags of all other endogenous variables to the consumer price 
variable, as indicated by the joint test. 
 
2.9 Conclusion 
A comprehensive understanding of the pass-through to aggregate prices is particularly 
important for monetary policymakers, because the magnitude and timing of exchange rate 
movements and responses to them may have an important impact on inflation forecasts. The 
effect of changes in the exchange rate on price inflation will play a more interesting and 
relevant role as the openness to trade continues to increase in the future. When the openness to 
trade of an economy increases, the dynamics of exchange rate can have a greater impact on 
domestic prices. In order to achieve desirable policy results, monetary policy should be adjusted 
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according to exchange rate fluctuations, especially in periods with high exchange rate volatility.  
The empirical measurement of the exchange rate pass-through is a critical parameter for 
monitoring and forecasting the real output growth and domestic inflation in emerging 
economies, as noted in Devereux, Lane and Xu (2006). The impossible trinity argument dictates 
that exchange rate stability, domestic monetary policy independence, and free capital 
movements cannot be achieved simultaneously in an open economy framework. Capital 
markets in China must gradually increase openness, and authoritative control should be 
loosened to sustain long-run growth, rendering further reforms of financial and exchange rate 
policy inevitable. 
 This study analyzes the exchange rate pass-through based on recent macroeconomic data in 
China. The results demonstrate that a positive shock to the nominal effective exchange rate of 
the yuan has negative impacts on price inflations at various stages along the distribution chain 
in the domestic market. An appreciation shock of the yuan is estimated to suppress the 
inflationary pressure of the domestic consumer price both directly and indirectly through its 
pass-through effects on input and producer prices.  
In general, our findings are consistent with the prevailing theory, although the direct effect 
of the exchange rate pass-through on consumer inflation appears to be relatively weak. The 
indirect pass-through effect on consumer inflation is evidently strong, based on the pricing 
chain feature; as per this feature, the depreciation of the national currency increases the price of 
inputs and producer goods, which, in turn, increases the consumer price by a less than 
proportionate amount. A sound understanding of the effects as well as the transmission 
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mechanism of exchange rate fluctuation to domestic prices can contribute toward an effective 
policy design. The thorough analysis and estimation of the exchange rate pass-through in this 
study can be informative for the central bank as well as for future research on optimal monetary 
and exchange rate policies. 
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Table 2.1: Variable description and data source 
 
Variables  Description Representation Source 
y Industrial production Aggregate domestic 
economic activity 
National Bureau of 
Statistics of China 
m M2 Domestic money 
supply  
National Bureau of 
Statistics of China 
ex Nominal effective 
exchange rate 
Exchange rate IMF  International 
Financial Statistics 
ipi Input price 
(2010m12=100)  
Input cost for 
production 
National Bureau of 
Statistics of China 
ppi Producer price 
(2010m12=100) 
Manufacturing cost National Bureau of 
Statistics of China 
cpi Consumer price 
(2010m12=100) 
Domestic inflation National Bureau of 
Statistics of China 
op Global WTI oil price  Imported input material 
cost 
Federal Reserve 
Economic Data (FRED) 
fxr Foreign exchange 
reserves of PBC 
Exogenous policy 
intervention 
State Administration of 
Foreign Exchange 
Note. op is measured in USD from the original data source and is translated into unit in yuan 
via author‘s calculation using spot exchange rates CNY/USD. fxr is transformed into the policy 
dummy variable pfxr, using endogenous break point test. 
 
Table 2.2: Summary statistics of variables 
 
Variables y m ex ipi ppi cpi op fxr 
Observations  78 78 78 78 78 78 78 78 
Mean 143.51 1159429 112.09 97.79 96.65 109.50 484.45 34203.95 
Median  145.4 1164750 112.31 98.66 97.40 110.11 555.54 33019.42 
Std.Dev. 24.63 265683 8.06 5.11 4.41 4.30 151.78 3085.58 
Maximum 196.20 1631283 127.56 105.63 103.24 116.41 715.28 39932.13 
Minimum 84.6 733885 98.18 88.26 88.55 101.00 198.78 29316.74 
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Table 2.3: ADF unit root test results 
 
Variable Level First Difference Comment 
ADF p-value ADF p-value 
y -0.6778 0.8453 -7.5519 0.0000 I(1) 
m 2.8220 1.0000 -6.0405 0.0000 I(1) 
ex -1.7618 0.3966 -4.8616 0.0001 I(1) 
ipi -1.4055 0.5753 -4.1726 0.0014 I(1) 
ppi -1.4524 0.5521 -4.2281 0.0011 I(1) 
cpi -1.4554 0.5508 -7.0768 0.0000 I(1) 
op -1.1891 0.6754 -6.3107 0.0000 I(1) 
 
 
Table 2.4: Lag Order Selection Criteria 
 
(a) Baseline model 
Lag LR FPE AIC SC HQ 
0 NA 1506954 31.25285 31.44406 31.32889 
1 199.9672 183329.8 29.14245 30.48094* 29.67472* 
2 59.77315 184196.6 29.12596 31.61172 30.11447 
3 62.82224* 160298.3* 28.93193 32.56496 30.37667 
4 49.36867 168451.8 28.87278 33.65309 30.77376 
5 41.50041 198633 28.84935 34.77694 31.20657 
6 37.91323 243332.3 28.74834* 35.8232 31.56179 
 
(b) Alternative model with ipi substituted by op 
Lag LR FPE AIC SC HQ 
0 NA 8.32E+10 42.17215 42.36337 42.24819 
1 169.6536 1.63E+10 40.5354 41.87389* 41.06768* 
2 51.77014 1.88E+10 40.6569 43.14266 41.64541 
3 54.9055 1.90E+10 40.61511 44.24814 42.05985 
4 64.95937* 1.42e+10* 40.21703 44.99734 42.11801 
5 47.29233 1.45E+10 40.04881* 45.97639 42.40602 
6 29.26529 2.29E+10 40.20215 47.27701 43.01559 
Note. *indicates lag order selected by the criterion. 
LR: sequential modified LR test statistic; FPE: Final prediction error; AIC: Akaike information 
criterion; SC: Schwarz information criterion; HQ: Hannan-Quinn information criterion 
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Table 2.5: Johansen co-integration test result 
 
(a) Baseline model 
Unrestricted Cointegration Rank Test (Trace)   
Hypothesized No. of 
CE(s) 
Eigenvalue Trace Statistic 0.05 Critical 
Value 
Prob. 
None * 0.529827 110.8038 95.75366 0.0031 
At most 1 0.259914 54.9593 69.81889 0.4207 
At most 2 0.163165 32.68612 47.85613 0.5742 
At most 3 0.132405 19.50467 29.79707 0.4571 
 
Unrestricted Cointegration Rank Test (Maximum Eigenvalue)  
Hypothesized No. of 
CE(s) 
Eigenvalue Max-Eigen 
Statistic 
0.05 Critical 
Value 
Prob. 
None * 0.529827 55.84448 40.07757 0.0004 
At most 1 0.259914 22.27318 33.87687 0.5865 
At most 2 0.163165 13.18146 27.58434 0.8747 
At most 3 0.132405 10.51027 21.13162 0.6958 
 
(b) Alternative model with ipi substituted by op 
Unrestricted Cointegration Rank Test (Trace)   
Hypothesized No. of 
CE(s) 
Eigenvalue Trace Statistic 0.05 Critical 
Value 
Prob. 
None * 0.488733 118.9792 95.75366 0.0005 
At most 1 * 0.382719 70.00615 69.81889 0.0483 
At most 2 0.217444 34.78868 47.85613 0.4592 
At most 3 0.158263 16.88978 29.79707 0.6482 
 
Unrestricted Cointegration Rank Test (Maximum Eigenvalue)  
Hypothesized No. of 
CE(s) 
Eigenvalue Max-Eigen 
Statistic 
0.05 Critical 
Value 
Prob. 
None * 0.488733 48.97303 40.07757 0.0039 
At most 1 * 0.382719 35.21747 33.87687 0.0344 
At most 2 0.217444 17.8989 27.58434 0.5036 
At most 3 0.158263 12.57701 21.13162 0.4918 
Note. For the baseline model (a) both trace and max eigenvalue tests indicate one cointegrating 
equation at the 0.05 level of significance. For the alternative model (b), trace test indicates two 
cointegrating equations and max-eigenvalue test indicates one cointegrating equation.  
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Table 2.6: Bai-Perron multiple breakpoint tests result 
 
# 1 2 3 4 5 6 7 8 9 10 11 
Break 
Periods 
2011 
M04 
2012 
M01 
2013 
M01 
2013 
M04 
2013 
M10 
2014 
M01 
2014 
M09 
2015 
M03 
2015 
M08 
2016 
M01 
2016 
M11 
 
 
Table 2.7: Results of model with augmentation of exogenous policy dummy 
 
 Response to exchange rate shock 
Baseline VECM Baseline VECM with exogenous 
policy dummy variable 
Period IPI PPI CPI IPI PPI CPI 
1 -0.04163 -0.02251 -0.05681 -0.04098 -0.02123 -0.06073 
2 -0.16035 -0.14374 -0.03713 -0.15886 -0.14211 -0.03699 
3 -0.29181 -0.26483 -0.09879 -0.29095 -0.26199 -0.11245 
4 -0.42082 -0.37915 -0.02423 -0.4189 -0.37489 -0.03508 
5 -0.53237 -0.46119 -0.01615 -0.52917 -0.45659 -0.02462 
6 -0.63747 -0.54622 -0.05515 -0.63172 -0.5412 -0.06559 
7 -0.73175 -0.6191 -0.08945 -0.72067 -0.60896 -0.10361 
8 -0.81766 -0.69049 -0.12985 -0.80451 -0.67933 -0.13974 
9 -0.9048 -0.76675 -0.11372 -0.89008 -0.75526 -0.12096 
10 -0.96845 -0.82135 -0.08547 -0.95089 -0.80681 -0.097 
 
  
72 
 
Table 2.8: Block Exogeneity Wald tests on VAR and baseline VECM 
 
Baseline VECM VAR 
Dependent variable: D(EX) Dependent variable: D(EX) 
Excluded Chi-sq df Prob. Excluded Chi-sq df Prob. 
D(Y) 7.492696 3 0.0577 DY 7.495554 3 0.0577 
D(M) 5.501131 3 0.1386 DM 6.931709 3 0.0741 
D(IPI) 1.392249 3 0.7074 DIPI 1.588193 3 0.6621 
D(PPI) 0.836407 3 0.8407 DPPI 0.880937 3 0.83 
D(CPI) 10.26684 3 0.0164 DCPI 10.54619 3 0.0145 
All 26.69787 15 0.0313 All 27.23579 15 0.0269 
Dependent variable: D(IPI) Dependent variable: D(IPI) 
Excluded Chi-sq df Prob. Excluded Chi-sq df Prob. 
D(Y) 7.380457 3 0.0607 DY 6.696389 3 0.0822 
D(M) 2.496241 3 0.476 DM 2.905549 3 0.4064 
D(EX) 6.470741 3 0.0908 DEX 6.192078 3 0.1026 
D(PPI) 2.001546 3 0.5721 DPPI 1.879777 3 0.5977 
D(CPI) 1.540739 3 0.6729 DCPI 2.24964 3 0.5222 
All 20.26208 15 0.1621 All 21.73304 15 0.115 
Dependent variable: D(PPI) Dependent variable: D(PPI) 
Excluded Chi-sq df Prob. Excluded Chi-sq df Prob. 
D(Y) 10.70147 3 0.0135 DY 7.881159 3 0.0485 
D(M) 3.151658 3 0.3688 DM 4.851641 3 0.183 
D(EX) 11.47018 3 0.0094 DEX 10.29243 3 0.0162 
D(IPI) 7.948053 3 0.0471 DIPI 7.581887 3 0.0555 
D(CPI) 0.787638 3 0.8524 DCPI 0.871583 3 0.8323 
All 39.73557 15 0.0005 All 38.62098 15 0.0007 
Dependent variable: D(CPI) Dependent variable: D(CPI) 
Excluded Chi-sq df Prob. Excluded Chi-sq df Prob. 
D(Y) 35.2892 3 0 DY 10.86777 3 0.0125 
D(M) 22.01068 3 0.0001 DM 19.23616 3 0.0002 
D(EX) 2.123232 3 0.5472 DEX 1.932339 3 0.5866 
D(IPI) 8.29447 3 0.0403 DIPI 10.96106 3 0.0119 
D(PPI) 8.532223 3 0.0362 DPPI 9.62221 3 0.0221 
All 56.71668 15 0 All 34.42994 15 0.003 
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Table 2.9: Long-run matrix: coefficient of cointegrating vector 
(CV normalised on output and cpi coefficient set to 1) 
 
y* m* ex* ipi ppi cpi 
-0.435008 1.13E-05 0.265178 1.990129 -2.254467 1 
(-0.07076) (-0.0000055) (-0.12594) (-2.36258) (-3.04795)  
Note: standard errors in parentheses; * indicates significant at the 5% level 
 
Table 2.10: Loading matrix: adjustment coefficients 
 
D(Y) 5.403 -0.585 0.708 1.130 -0.412 0.162 
D(M) 126.760 349.027 214.666 -588.492 1195.284 421.391 
D(EX) -0.040 -0.268 -0.186 -0.103 -0.059 0.014 
D(IPI) -0.026 -0.030 0.013 0.073 -0.007 0.004 
D(PPI) -0.043 -0.051 0.031 0.053 -0.005 0.003 
D(CPI) -0.224 0.084 0.023 -0.024 -0.023 0.007 
 
Table 2.11: Test results of long-run cointegration restrictions 
 
 
Complete pass-through Zero pass-through 
A1 A2 A3 A4 
53.50244(0.00) 0.47848(0.49) 51.40236(0.00) 3.0355(0.081) 
High pass-through Low pass-through 
A5 A6 A7 A8 
34.58143(0.00) 0.675062(0.41) 42.55413(0.00)  1.090424(0.30) 
Notes: restrictions based on Likelihood Ratio tests with a chi-squared distribution, number of 
degrees of freedom equal to the number of restrictions imposed, p-values in parentheses 
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Figure 2.1: Variables in levels 
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Figure 2.2: Variables in first difference 
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Figure 2.3: Accumulated impulse responses baseline UVAR 
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Figure 2.4: Impluse responses baseline VECM 
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Figure 2.5: Comparison of the impluse responses of the baseline VAR and VECM 
(The responses for VAR and VECM are presented by dash and solid line respectively) 
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Figure 2.6: Impluse responses alternative VECM 
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3 Analysis of the Effect of Fiscal Policy Shocks in China 
 
 
3.1 Introduction 
Discussion among economists about the effectiveness of fiscal policy as stabilizing tool in 
controlling the aggregate economy has led to extensive research. China has been attempting to 
implement fiscal stimulus programs to boost aggregate output growth in recent years. This 
study empirically examines effects of government spending and taxes to the economy of China. 
An empirical analysis of the impact of fiscal policy instruments can provide valuable 
information, as well as a basis for the design and implementation of fiscal policy to the policy 
maker. 
An expansive monetary policy stimulus is constrained by the zero lower bound; therefore, 
activist fiscal policy are supported by economists during severe recession, considering that a 
fiscal policy may be particularly effective in increasing aggregate demand at the bottom of the 
business cycle. Opponents argued that agents observing the government‘s policy process can 
undercut the stabilization effect based on rational expectation theory, thereby leading to 
Ricardian equivalence (Ricciuti 2003). When neoclassical models make a conflicting prediction 
about their Neo-Keynesian counterpart based on different perceptions of reality, empirical 
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evidence is critical to provide a supporting ground for future research.   
The identification strategy of a structural vector autoregressive model (SVAR) in this study 
builds on the structural framework that was initially applied to the US economy by Blanchard 
and Perotti (2002), and, later, it was thoroughly extended to Organization for Economic 
Eonomic Co-operation and Development (OECD) countries in Perotti (2005). Comparisons of 
the estimated results between China and developed countries are outlined in the subsequent 
sections. 
 
3.2 Literature Review 
The vector autoregressive methodology is widely used in empirical studies to investigate the 
impact of unexpected fiscal policies on the aggregate economic activity. Concerning western 
industrialized countries, an extensive amount of studies adopted SVAR approach for analyzing 
the effects of the fiscal policy shocks on macroeconomic variables (Fatas and Mihov 2001; 
Blanchard and Perotti 2002; Perotti 2005; Giordano et al. 2007; Claus et al. 2006; Caldara and 
Kamps 2008). Generally, structural interpretations of VAR models require reasoning based on 
institutional knowledge or economic theory for additional identifying assumptions. These 
empirical studies can be distinguished by their respective approaches to identify fiscal policy 
shocks. 
Overall, many empirical studies report that a positive government spending shock can have 
a significant and persistent effect on the output. Mixed results can be found in research that 
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positive government spending shocks can have positive or negative effects on output and 
consumption depending on the countries and sample period being examined (Fatas and Milhov 
2001; Blanchard and Perotti 2002; Perotti, 2005). However, studies suggested that 
unanticipated tax hikes tend to have negative effects on output growth and other real economy 
variables (Mountford and Uhlig 2009). Conversely, the structural approach in Perotti (2005) 
suggested that tax shock does not have a significant impact on the output in the US economy, 
and the effect can even be positive, which will be further discussed in the later section. 
 Central bankers and academic researchers around the globe are approaching the consensus 
opinion that the effectiveness of monetary policy instruments is limited by the low interest rates 
environment. Several recent studies show that the low real interest rate is expected to sustain in 
the long term despite the cause (Holston et al. 2016; Summers 2014).  
 The most recent opponents of fiscal stimulus have emphasized the fiscal space problem, 
which questions the sustainability of the fiscal policy. They argued that the European sovereign 
debt crisis is caused by irresponsible government spending and that fiscal stimulus for an 
economy with excessive debt level tends to have a negative impact on output growth (Baum et 
al 2013; Woo and Kumar 2015). Nonetheless, some empirical research indicated that a 
statistically insignificant correlation exists between countries with a rising debt-to-GDP ratio 
and countries that witnessed a spike in the sovereign spreads in 2011. For instance, Shambaugh 
(2012) argue that the debt issues were not a root cause but rather a consequence of the crisis. 
Other research found that the debt-to-GDP ratio can be reduced by an effective fiscal stimulus, 
owing to the fact that the output growth has outpaced debt accumulation (Delong and Summers 
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2012; Gaspar et al. 2016; OECD 2016). 
Based on the regional comparative analysis, some have argued that the effect of fiscal 
policy in China is significantly stronger in the Eastern region than that in the Western and 
Central regions (Yu 2009). Jeong et al (2017) investigated the impact of government spending 
shocks in East Asian economies and found that the government spending multipliers is 
relatively large in China in recent years. Wang and Wen (2017) demonstrated that government 
spending granger causes output consumption investment and inflation in aggregate time-series 
data and that government spending may be an aggravating factor for the business cycle 
variability.   
 
3.3 Background  
With a rapid increase in fiscal revenues and the need to rebalance the economy, fiscal issues 
have become more prominent in China in recent years. As the world economy is going through 
the current period of high uncertainty, many economists are supporting the government to 
promote stable growth with active fiscal policy. 
 The underlying theoretical economy in this paper is generally characterized by a 
significant government presence, which deploys fiscal stimulus to counter output volatility; for 
instance, it has deployed one of the world‘s largest stimulus packages in response to the global 
financial crisis (IMF 2010). Fiscal policy undoubtedly plays a crucial role in the aggregate 
economic performance in China, and the empirical studies on related issues are becoming 
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increasingly important and relevant to the international community and the global economy.  
 Owing to the tax system reform in 1994, high priority was imposed by the fiscal authority 
on expanding the tax base and improving tax collection. Shortly after the reform, the indirect 
taxation on goods and services increased significantly and currently constitutes a major share of 
the total surge in the tax revenue. The personal income tax remains a less significant part of the 
fiscal revenue, and the financial difficulties from the State Owned Enterprises (SOE) continue 
to put downward pressure on the government revenue. Currently, indirect taxes on goods and 
services, along with taxes on profit from private business activity, comprise a significant 
fraction of the total fiscal revenue in China (Zhang and Barnett 2014).  
 Government spending as a share of the aggregate output increased as the fiscal situation 
continued to improve after the mid-1990s. The high growth in government debt in the recent 
decades fuels a rapid development in infrastructure (Chen and Kang 2018). Fiscal policy has 
the potential to help rebalance the growth pattern and refine the economic structure to increase 
domestic demand and to stimulate the production of service and technology with relatively high 
value added. The government can design optimally targeted fiscal package to help stimulate the 
short run demand, and to rebalance the structure in order to sustain long term growth. On the 
other hand, fiscal stimulus also has the potential to crowd out private investment, leading to 
oversupply and production inefficiency. 
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3.4 Model and Methodology 
The model estimates a structural VAR via identification strategy introduced by Blanchard and 
Perotti (2002) and further developed by Perotti (2005), in order to measure the magnitudes of 
fiscal multipliers and the dynamic path after impact of shocks from fiscal expenditure and 
revenue. This approach relies on institutional information about government revenue systems 
and the existence of decision lags in fiscal policy to identity the automatic response of 
government revenue and spending to fluctuations in economic activities.  
The standard VAR specification in reduced form can be defined by the following dynamic 
equation:  
    𝑋𝑡 = C + 𝐺(𝐿)𝑋𝑡 + e𝑡        (3.1) 
 
where the k-dimensional vector 𝑋𝑡 collects all the endogenous variables, the constant vector C 
is the only deterministic component, 𝐺(𝐿) is a lag polynomial and e𝑡 is a k-dimensional 
vector of reduced-form disturbances with 𝐸[e𝑡] = 0, 𝐸[e𝑡e𝑡
′] = 𝑒 and 𝐸[e𝑡e𝑠
′] = 0 for s 
 t. To avoid the correlation which generally exists among reduced form disturbances, equation 
(3.1) can be transformed into a structural model by pre-multiplying the above equation by the k 
by k matrix A: 
   A𝑋𝑡 = AC + A𝐺(𝐿)𝑋𝑡 + Bu𝑡       (3.2) 
 
where the relationship between the structural disturbances u𝑡  and the reduced form 
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disturbances e𝑡 can be described as:  
  𝐴𝑒𝑡 = 𝐵𝑢𝑡         (3.3) 
 
The vector 𝑢𝑡 contains the identifying structural policy and non-policy shocks, which are 
assumed to be uncorrelated with each other, or the variance-covariance matrix of the structural 
innovations 𝑢 is diagonal. The matrix A describes the contemporaneous relation among the 
endogenous variables in 𝑋𝑡. This representation of the structural form is often described as the 
AB model. The structural model cannot be identified without imposing the otherwise necessary 
restrictions on the parameters.  
The standard model involves five endogenous variables comprising government spending 
(G), government tax revenue (T), output (y), consumer price index (p), and interest rates (i). 
The vector of endogenous variables X𝑡 can be presented as: 
X𝑡 =
[
 
 
 
 
𝐺𝑡
𝑇𝑡
𝑦𝑡
𝑝𝑡
𝑖𝑡 ]
 
 
 
 
 
 
 Following the specification in Perotti (2005), the structural identification restriction after 
imposing some initial restrictions on parameter values can be represented as below: 
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=
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cpi
𝑢𝑡
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     (3.4) 
 
 The relationship among the reduced form innovations and structural shocks are defined by 
the systems of equations of (3.4). Nonetheless, the above vector autoregression is 
under-identified and more restrictions are needed to address the identification problem. By 
previous construction, the reduced form innovations and the underlying structural shocks are in 
equation (3.3) can be stated as: 
  𝑒𝑡 = 𝐴
−1𝐵𝑢𝑡          (3.5) 
The variance-covariance matrix can thus be derived as follows: 
  𝑒 = (𝐴
−1)𝐵𝑢𝐵
′(𝐴−1)′        (3.6) 
The reduced form and structural form variance-covariance matrix are related to each other 
as described in equation (3.6). Standard regression technique can produce consistent estimates 
of the reduced form parameters, the reduced form error and the variance-covariance matrix. 
Since 𝑒  is symmetric, the left-hand side of equation (3.6) contains at most 15 distinct 
elements, which equals to the maximum number of identifiable parameters in matrices A and B. 
The number of free parameters to be estimated in (3.4) is 22, therefore the system demands 7 
additional identifying restrictions to reach exact identification. 
 Based on Blanchard‘s identification strategy, the six parameters in the first two rows of 
matrix A can be identified by incorporating external information. The structural shocks of 
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output, inflation and interest rates are identified by a recursive structure which is fairly common 
in the literature. The identification of the two off-diagonal elements of the B matrix depends on 
the assumption of the functioning of fiscal policy. Parameter (𝑏12) is set equal to zero, based on 
assumption that government decisions on spending are taken before decisions on revenue. The 
study tested the sensitivity of the results to this assumption, and the alternative restriction does 
not produce significant variation. 
 The remaining six coefficients can be identified using external information. These are the 
elasticities of government revenue and spending with respect to each of output, inflation and the 
interest rate. Based on the estimation in Li (2012), the elasticity of tax revenue with respect to 
output is set to 1.2 (𝑎𝑇𝑦= 1.2).  
 The elasticity of government spending with respect to output is determined as zero (𝑎𝐺𝑦 = 
0), under the generalized assumption that government spending would not respond 
contemporaneously to changes in the output level. The price elasticity of tax revenue can be 
estimated by subtracting one from personal income elasticity of tax revenue according to Perotti 
(2005). The personal income elasticity of tax revenue is estimated to be 1.94 for China by Li 
and Ma (2017), thus the tax elasticity to price is estimated to 0.94 (𝑎𝑇𝑝 = 0.94).  
 Similar to the argument in Perotti (2005), this study assumes that a significant part of 
government consumption, namely nominal wages of official employees, does not react 
contemporaneously to changes in inflation or that government real wage expenditure declines in 
response to an unexpected positive shock in inflation. Therefore, the price elasticity of 
government spending is set to -0.5 (𝑎𝐺𝑝= -0.5).  
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Both the elasticity of government spending and tax revenue with respect to the interest rate 
are set to zero (𝑎𝐺𝑖 = 𝑎𝑇𝑖 = 0). The contemporaneous effect of central bank key interest rate 
on government debt servicing costs is assume to be insignificant. Although the tax base 
includes interest income, as Perotti (2005) points out, the dividend stream may covary 
negatively with the interest rate, rendering the overall effects of interest rates overly complex to 
quantify.  
  
3.5 Data 
The included variables are the log of real government spending G𝑡 , the log of real tax revenue 
T𝑡 , the log of real gross domestic product y𝑡, the log of consumer price index p𝑡 and the 
nominal 7 day repo interest rate i𝑡. The sample period of the monthly observations covers 
January 2000 to December 2017. Data are drawn from the National Bureau of Statistics of 
China and the National Interbank Funding Center as shown in Table 3.1. It must be noted that 
the times series of government spending and taxation are seasonally adjusted via the X-13 
monthly method. 
A descriptive overview and statistical behavior of the series are provided in Table 3.1 and 
Table 3.2. To ensure internal consistency, all the fiscal data are collected from the same source 
as they are part of the integrated system of national accounts. Some posit that the effects of a 
government budget item also depend on the concomitant and expected movements in the others, 
thus, the data collected cover the comprehensive budget of the government.  
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Since the interest rate channel is in its developing phase and China‘s financial market is 
still developing, the short-term key rate may act as the binding constraint on the length of the 
sample. A key interest rate (7-day repo rate) representing the central bank‘s monetary 
instrument is employed. 
 All endogenous variables are transformed into the log first-difference to satisfy the 
stationarity condition and to estimate the effects in terms of elasticity. Table 3.3 summarizes the 
results from the augmented Dickey-Fuller (ADF) unit root test. As the test results show, the null 
hypotheses that unit root exists are rejected when first-differenced at the 1% level of 
significance, indicating that all variables are integrated of order one. It is worth pointing out 
that all variables are log-transformed, except the short-term key rate, which is kept in its 
primitive percentage term. The time series plots of the variables in their stationary form are 
presented in Figure 3.1.  
 The results from a collection of tests and information criteria for optimal lag length are 
displayed in Table 3.4. The optimal lag order selected by various criteria varies which is not 
uncommon for an autoregressive model. The number of lags for the model estimation is set to 3 
months, as suggested by the Schwarz information criterion (SC) and the Hannan-Quinn 
information criterion (HQ). Besides, this seems to be a natural choice for a model with monthly 
observations.  
 
 
91 
 
3.6 Estimation Results 
The set of impulse response functions based on the structural identification methods, with two 
standard error confidence intervals in response to shocks from government spending and tax 
revenue are displayed in Figure 3.2 and Figure 3.3 respectively. All impulse responses are 
accumulated percentage changes to a one standard deviation shock; the responses are cumulated, 
since and all variables the first-difference term. Except the short term key rate, all are 
log-transformed to capture the proportional change. The red dotted lines represent the two 
standard error (95% confidence) intervals of the estimates. 
The overall effects of government spending shock on the economy are mostly neutral. 
However, the short-term temporary impact of around 3 months is significant. After the small 
marginal rise upon impact, the output falls in response to government spending shocks, and the 
overall effect temporarily turns negative in the fourth month, although the long-term response is 
not significant. Generally, these results coincide with the patterns emerging in Perotti (2005) for 
advanced countries in the post-1980 periods. Shortly after the initial positive response to the 
government spending shock, the output generally falls for United Kingdom, Canada, Germany 
and the United States, and the decline can be substantial in some cases. The effect of 
government spending on prices is insignificantly positive.  
The effects of spending on the nominal short-term interest rate appear to be weakly 
negative, although the response to tax shocks is positive. It is important to include interest rate 
and prices in an econometric model with fiscal policy, based on the Sims conjecture that the 
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presence of financial variables can embody expectations of future changes in fiscal policy, and 
partially absorb the estimated effects of fiscal shocks. Furthermore, fiscal shocks can potentially 
retain the effects from interest rate shocks, owing to some systematic contemporaneous 
relationship between monetary and fiscal policy.  
 The estimated effect of the tax shocks on output is positive and significant, as can also be 
discerned in Perotti‘s study on Australia, the UK and Germany. Based on Perotti (2005), these 
results can be argued plausible based on the argument that when expected profits greatly differ 
from the previous year‘s profits, corporations have the motivation and discretionary means to 
smooth earnings and pay taxes in installments under accrual accounting. The magnitude of the 
tax impact fluctuates slightly above zero, leaving no evidence that higher taxes have a negative 
effect on the gross output. The result may suggest that China‘s economy has scope to provide 
the public sector with better financial space.  
3.7 Conclusion 
 This empirical application investigates the transmission mechanism of fiscal policy 
instruments for China based on the Blanchard and Perotti‘s structural identification approach 
that was initially developed to study advanced economies. Based on the results of the impulse 
response functions, this study assesses the main effects of fiscal policy shocks on the output and 
inflation in China.  
Government spending shocks tend to have an insignificant effect on the output, indicating 
to the presence of fiscal neutrality, whereas the output is positively correlated with tax revenue 
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shocks. The spending and tax shock are estimated to create a temporal short-term inflationary 
pressure. Assuming efficient government spending and transfer programs are the keys to 
increasing the overall social welfare. The empirical evidence in this study may suggest that the 
fiscal authority must be capable of investing or redistributing sensibly to meet the goal of 
sustainable growth and to re-optimize the economic structure.  
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Table 3.1: Variable description and data source 
 
Variables  Description Representation Source 
y Industrial 
production 
Aggregate domestic 
economic activity 
National Bureau of Statistics 
of China 
p Consumer price 
(2000m12=100) 
Domestic inflation National Bureau of Statistics 
of China 
i 7 day repo rate Shrot term interest rate National Interbank Funding 
Center 
G fiscal spending  government spending  National Bureau of Statistics 
of China 
T tax revenue government revenue National Bureau of Statistics 
of China 
 
Table 3.2: Summary statistics of variables 
 
Variables ln(G) ln(T) ln(y) ln(p) i 
Observations  216 216 216 216 216 
Mean 6.18 6.03 4.32 4.80 2.67 
Median  6.21 6.19 4.41 4.81 2.41 
Std.Dev. 0.94 0.82 0.64 0.15 0.99 
Maximum 7.90 7.50 5.34 5.02 5.94 
Minimum 4.27 4.27 2.97 4.57 0.92 
 
Table 3.3: ADF unit root test results 
 
Variable Log Log First Difference Comment 
ADF p-value ADF p-value 
G -1.85178 0.3547 -6.69538 0 I(1) 
T -2.22937 0.1966 -6.49876 0 I(1) 
y -2.2579 0.1869 -13.2313 0 I(1) 
p -0.61271 0.8638 -11.4891 0 I(1) 
i -2.86293 0.0515 -14.6809 0 I(1) 
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Table 3.4: Lag Order Selection Criteria 
 
Lag LogL LR FPE AIC SC HQ 
0 677.2459 NA  1.18E-09 -6.371999 -6.292571 -6.339893 
1 911.3921 454.976 1.62E-10 -8.354427 -7.87786 -8.161789 
2 1044.476 252.2919 5.82E-11 -9.37892 -8.505213 -9.02575 
3 1117.403 134.7937 3.70E-11 -9.833203 -8.562356* -9.319502* 
4 1158.386 73.80841* 3.18E-11* -9.984702* -8.316715 -9.310468 
*indicates lag order selected by the criterion. 
LR: sequential modified LR test statistic; FPE: Final prediction error; AIC: Akaike information 
criterion; SC: Schwarz information criterion; HQ: Hannan-Quinn information criterion 
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Figure 3.1: Variables in log first-difference (short term key rate is not log transformed) 
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Figure 3.2: Accumulated impulse responses to G innovation with 2 S.E. confidence band 
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Figure 3.3: Accumulated impulse responses to T innovation with 2 S.E. confidence band 
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